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1. BBEAEHUE

HacTosiee nocobue noAroToBfeHO Ha OCHOBaHMWM HOp-
MaTMBHbIX JOKYMEHTOB MO NMPOEKTMPOBAHNIO OTOMEHMS,
BEHTUNAUUM 1 KoHAuunoHnpoBaHua (OBK) n Bkntouaet
B ce6A OCHOBHbIE XapaKTEPUCTUKM CUCTEM LIEHTPaNn3o-

BaHHOIO TEMJI0- U XONOLOCHAOXEHUA YCTAaHOBOK ANA Ha-
rpesa 1 OXnaXAeHUs BO3Ayxa C NPYMEHEHVEM B HUX pa3-
nuyHbIX ycTporicts Danfoss.

Danfoss — mex0yHapoOHbIl KOHUepH, npou3800auuli 060-
pyodosaHue, npubopsl u ycmpolicmaa 0718 paziuyHbIX om-
pacneli HaQpoOHo20 xo34licmaa.

OcHosaHHas 8 1933 200y Ha 6a3e MexaHu4Yeckux macmep-
CKUX 8 cesbckoli MecmHocmu [aHuu, maneHekas ¢upma
yXe 80 8mopol nonosuHe XX 8eka npespamusiacs 8 2u2aH-
ma uHOycmpuu, umetouje2o 3a8o0bl U Mop2osbie npedcma-
8UMesIbcMBA HA NAMU KOHMUHeHMax 3eMHOo20 wdapd, 20e
mpyoamcs okos10 30 mbic. paboyux u CyXawjux.

B Poccuu ¢ 1993 200a Danfoss npedcmasnsem ez2o 0o-
yepHee omoesneHue — pocculickas komnaHus OO0 «/]aH-
¢hocc», Komopas 3a Kopomkoe 8pemMa meepoo 8cmMasaa Ha
Ho2u, 3a80e84a8 3HAYUMEIbHY0 0010 POCCULICKO20 PbIHKA
8 KanumasnbHOM cmpoumesiscmae (puc. 1). PaduamopHvie
mepmopezyniamopsl U CmasibHble Waposble KpdHel, 8bl-
nyckaemele yxe 6osee 0ecamu iem MUZIUOHAMU SK3eMNJis-
po8 HA NOOMOCKOBHOM 3asode (UPMbI, YCMAHOB/IEHbl U
ycnewHo yHKYUOHUpyrom Ha ob6vekmax no 8celi meppu-
mopuu Poccuu.

C KaxoblM 2000M o061acme npumeHeHus 060pyoo-
saHua Danfoss pacuwiupsemcs. Ce2o0Hs 6e3 npubopos u
ycmpoticme Danfoss, komopsie o6ecneyugarom komgpopm-
Hble Kaumamud4eckue ycio8us 0/ Xu3sHedesameneHocmu

yesi08eKa, IKOHOMUIO 3Hepz2emuyecKux pecypcos, cno-
cobcmayiom oquueHuUto oKpyxaroujeli cpeobl, He MbICIUMbI
HU 00UH MenJs1080U NYHKM, HU 00HA CUCMeMA UHXXeHepHO20
obecneyeHus 30aHUA.

XonoduneHoe obopydosaHue Danfoss wupoko ucnosne-
3yemca ¢upmamu-napmHdepamu 8 ceoux ycmpolcmeax.
lMpomvbliwineHHble kKomnpeccopel Maneurop u Performer,
cpedcmea asmomamu3sayuu Xos00UsIbHbIX YCMAHOBOK,
3/1eKMpPOMAzHUMHbIE KAANAaHbl 8X00AmM 8 cocmas yusisie-
pO8 U dBMOHOMHbIX KOHOUYUOHEPO8 MAkux U38eCmHbIX
npousgodumeseli 8eHMUAAYUOHHO20 060py00BAHUA, KAK
Blue Box, Carrier, Climaventa, Clivet, Lennox, Libert-Hirros,
RC Group, Trane u op.

lpeobpasosamenu yacmomel cepuu VLT u AKD, ycmpou-
cmea nnasHozo nycka MCD npumeHsaiomcsa 0514 ynpasneHus
3/1eKmpodsueamenaAMU 8eHMUJIAMOPOB, HACOCO8 U KOM-
npeccopos.

Heomwemnemoli 4acmeto cucmem A87810MCA  Nadc-
muH4Yamele mensio06MeHHUKU, 3JleKmpudeckue U 2ud-
pasnudeckue pezynupyoujue ycmpotlicmed, pdsuYHAA
mpy6onposodHas apmamypd, a makxe cobpaHHele ¢ ux
ucnos1b308aHuUeM 67104HblE YCMAHOBKU.

Puc. 1. 30aHue OO0 «/JaHpocc»

B noco6umn npefcTtaBneHa obwan nHbopmaLusa o npu-
roTOBJIEHNMW TEM/I0- N XOJIOAOHOCHTENA ANA OTOMUTENb-
HO-BEHTUNALNOHHbBIX YCTAHOBOK 1 KOHAMLMOHEPOB, NPpW-
BefleHbl MPVHLUMMMaNbHbIE PELIEHNA TEMIOBOrO MYHKTA,
XONOAWMBbHON CTaHUMKW, BHYyTpeHHel TpybonpoBofHOM
pacnpefenuTenbHON CeTU C pacCTaHOBKOW HeO6XOANMON
perynupytoLieii 1 3anopHON apMaTypbl.

B paboTe npepfcTaBnieHbl AeTanbHble CXembl Y3/0B
yrpaBieHns LeHTPanbHbIMU BEHTYCTaHOBKaMM U MeCT-
HbIMK arperatamm ¢
pekoMeHAaUMAMN MO BbIGOPY NPYIMEHEHHOTO B HKX 060-
pyaoBaHuA. [pun 3TomM 0coboe BHUMaHWMe yeneHo NCMofb-
30BaHMWI0 HOBOW TEXHWKN — KOMOWHUPOBAHHbBIM Perynu-
pyIOLWMUM KnanaHam, KOTOpble 3HauuTesbHO COKpallatoT
KanuTanoBnoXeHus, yNpoLaloT NpoLecchl MPOeKTNpoBa-
HWA, MOHTaKa, HanafAKM 1 3KCNnyaTauum CUcTem, cnocob-
CTBYIOT SKOHOMMU SHEPrOPeCcypCoB.

BmecTe ¢ Tem He 3abbITbl U TPAAMLMOHHbIE PELIEHMS,
KOTOpble MPOAOKAT OblITb BOCTPEO6OBaHHBIMU B MpakK-
TUKe KanutanbHOro CTPOMTeNbCTBa.

Mocobure copepnT 6osnblloe KONMYeCcTBO UANCTPa-
LniA, BCMOMOraTeNlbHbIX MaTepranoB ANA MPOeKTUPo-
BaHUA, a TakXe NMpUMepoB. B npunoxeHun npeacrasne-
Hbl HOMEHKNaTypHble nepeyHn NprMbOpPOB U YCTPONCTB
Danfoss ¢ OCHOBHbIMY TEXHUYECKMM XapaKTepucTukamm
1 KOLOBbIMU HOMepamu Ana opopmMieHns 3aKasa.

OTONUTENIbHO-OXJTaANTENIbHbIMU

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 3



2. CUCTEMbI TENJ10- N XOJIOAOCHABXEHWA OTOMUTEJIbHO-BEHTUJTALMOHHDbIX YCTAHOBOK

Cuctembl OBK 3aHUMalOT 04HO M3 rNaBHbIX MecT cpeau
CUCTEM MHXEHepPHOro obecrneyeHns 3aaHni PasindHoO-
ro HazHa4YeHwus.

OHM npepgHa3HauyeHbl ANs CO3faHMA U obecrneuyeHus
B MOMELLEHUAX OMNTMMANbHbIX MapamMeTpPOB BO3A4YLIHOW
cpepbl (TemnepaTypbl, BAaXKHOCTU, YNCTOTbI, MOABUKHOCTYN
1 Op.), CNOCOBCTBYIOLMX HOPMANbHOM XMU3HEAEATeNIbHOCTH
yesioBeKa 1 BeleHI0 TEXHOMNOMMUYECKUX NPOLLEeCCOB.

Mpn BCceEM MHOroo6pasum CXEMHbIX pPelleHunin
cnctem OBK HarpeB n oxnakgeHue ABNAOTCA OCHOB-
HbIMM MpoLeccamn 06paboTKmM BO3yXa Kak B MECTHbIX,

Tak M B LEHTPasNbHbIX OTOMUTENbHO-BEHTUNALMOHHBIX
yctaHoBKax (OBY). [lna 3T0ro B OCHOBHOM WCMOJb3yTCA
LleHTpann30oBaHHble CUCTEMbI TEMO- U XONIOA0CHabXeHNA
(punc. 2), KoTopble B 06LWEM BUAE COCTOAT M3 UCTOYHMKA
Tenna unm xonopaa, pacnpenenntenbHbIX TPy6onpoBoaHbIX
ceTell 1 TeNNI0OO6MeHHbIX annapaToB (BO3yxXOoHarpeBaTe-
nen 1 BO3ayxooxnagutenen) C yanamm nx ynpasneHus.

Puc. 2. Cucmembl UeHMpPAaUu308aHHO20 MeNJIo- U X071000CHABXeHUs 0MonumMesbHO-8eHMUIAYUOHHbIX YCMAHOBOK.

XonodunvHas
cmanyus
L
! Tpy60onposod —
~ X0/1000CHAbGXeHUA
jall L[] 1
.
MecmHeie oxiadumerbHble [ L1 [EL
ycmanoeku (haHKoUb1) > (komesnbHas)
[ LN Tpy6onposod
mennocHabxeHusa
.
Rl L
Yz 7 77
LenmpanvHas //‘ 8 ~
8eHMUIAYUOHHASA .
Tennosou
ycmaHoska
nyHKm

3. UICTOYHUK TENMNTOCHABXEHUA ANA OTOMUTENIbHO-BEHTUNTALMOHHbBIX YCTAHOBOK

3.1. O6wume nonoxxeHnsa

B coBpeMeHHbIX XWbiX 1 OOLIeCTBEHHBIX, @ TaKXe B NPo-
M3BOJCTBEHHbIX U BCMOMOTaTeNlbHbIX 34aHUAX U COOpPY-
YKEeHUAX NPOMbILLIEHHbIX NPeANPUATUNA TennocHabXeHne
OBY ocyuecTBnAeTca, Kak NpaBuo, ot Bo,qﬂHblx” cnucTem
LleHTPaN30BaHHOIO TEMJIOCHAGXEeHNA, TAe B KauyecTse
WCTOYHMKA TeNNOBOWN 3Heprun BbicTynaet TIU nnun pan-
OHHas (3aBoAcCKasn) KOTeNbHas.

Mpu omcymcmeuu cucmemel YeHMpPAau308aHHO20
men-10cHabxeHUs UCMOYHUKAMU 3Hepauu Mo2ym CJy-
XUMb MecmHble KomeJsibHble (Hanpumep, KpblWHble) uiu
UHOUBUOYAsIbHble MenJsiozeHepamopbl Kommeoxel u 0axe
0mMOesIbHbIX KBApMUp 8 MHO203MAXHOM 30aHUU.

B uenAax sKoHOMUM TeNnoBOW SHePrun B CUCTEMY Ten-
NOCHabXeHWA KHOrAa BKIOYAOTCA [LOMOSIHUTENbHbIe
HeTpPagULMOHHbIE WCTOYHWKM (renmoyCcTaHOBKU, XOJO-
AVNbHble YCTaHOBKM, paboTatolne B pexrme TEMI0BOro
Hacoca, YCTPOMNCTBa, yTUNM3npyoLme «oTbpocHoe» Ten-
N0 Pa3NYHbIX TEXHONOFMYECKMX MPOLLeCCoB, 1 Mp.).

MpucoeanHeHne BHYTPEHHUX CUCTEM TennocHabxe-
HMA K TOPOACKNM UM 3aBOACKMM TEMJIOBbIM CETAM LIEHT-
pann30BaHHOrO TemnoCHabXeHNA OCyLecTBNAETCA Ye-
pe3 Tennosble NnyHKTbI (T).

[naBHyTpeHHUX cnctem OBK TennoBble NyHKTbl yCNOB-
HO MO>XHO Ha3BaTb MCTOYHNKOM TEMIOCHabXeHNA.

B TennoBom nyHKTe Npon3BOAUTCA MPUeM TeMIOHOCH-
Tena, npeobpasoBaHne (MpuU HeO6XOLMMOCTHM) ero napa-
MeTPOB 1 pacnpepesieHne No cucTtemam Tersionotpebne-
HMA NPV COrNacoBaHUMN WX TUAPABINYECKNX PEKUMOB.
O6azatenbHon coctasndAtLwein Tl ABnAeTca y3en yyeta
TENNOBOWN SHePruw.

Cuctembl TenniocHabxeHna OBY [omMKHbI NOAKAOYATb-
CA K TENIOBON CeTW LeHTPann3oBaHHOro TennocHabxe-
HMA OTAENbHO OT APYrux noTpebuTtenein Tenna (otonne-
HVA, ropAYero BOJOCHabXeHNA 1 p.), Tak Kak napameTpbl
TENNIOHOCUTENA AA HUX N PeXMMbl PaboTbl pasHble.

1) Nap & OBY ucnonbsyemcs pedko. [pu nAposbix cucmemax mensiocHaGxeHUs, KOMopbIe MO2ym UMemb MeCMo Ha NPOMbIUIEHHbIX NPedNPUAMUX, dnA danbHelwezo

NpuMeHeHUs 8 cucmemax omonJjieHusa u eeHmusayuu nap 06bI9HO npeo6pa3yemcg 8 eoay.
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Cxema NpucoeauHEHNs CUCTeMbl TensiocHabxeHuma OBY
K TensioBon cetu (purc. 3) MOXKeT ObITb Kak 3aBUCUMON, Tak
1 HE3aBUCUMON (Yepes TeNNo0OMEHHUIK).

Bbibop cxembl MprcoefMHeHNsA onpeaensaeTcs:
>> napamempamu mensioHocumeris 8 mensio8ol cemu Ha
exo0e 8 mens1080U NYHKM U Ux 00NYCMUMbIMU 3HAYEHUAMU
0711 mensioucnosnb3yrowe2o obopyoosarus OBY.

[aBneHue TennoHocuTens B Tpy60onpoBoaax BHYTPEH-
Hero KOHTypa cucTembl TennocHabxeHus OBY pomkHO
6bITb KaK MUHUMYM Ha 20% MeHblue npefenbHOro pabo-
yero gaBfieHunA (Pp Makc.) A1 UX BO3JyXOHarpesaTtene,
OTPa’KEHHOTr0 B KaTanorax GupM — U3roToBUTeNei BEH-
TUNALUOHHOTO 060pyAOBaHUS.

Tpebyemoe paBneHue B cucTeMe MpW HE3aBUCMMOM
npucoeanHeHnn obecneyrnBaeTcs CUCTEMON NOANUTKM.

TemnepaTypa TennoHoCUTeNA B nogatlem Tpyo6onpo-
BOJE He [JOJKHa NpeBbIlaTh MaKCMMabHO AOMYCTUMYHO
Ans obopynoBaHMA BENYVHY;
>> CAHUMApPHO-2U2UEHUYECKUMU U NpOmMu8oNoXapHsIMU
mpe608aHUAMU HOPMAMUBHbIX OOKYMeHMO8.

3T TpeboBaHMA nNpefcTaBiAeHbl B MPUIOXKEHUN
[ CIN 60.13330.2012 [1]. Hanpumep, ana BeHTUNALNOHHON
YCTAaHOBKM, Pa3MeLleHHOW B NMPOU3BOACTBEHHOM MoMe-
weHun Kateropum A nnn b, npn BbigeneHun B Hem ropto-

3.2. anICOGp,I/IHEHI/Ie CUCTEMbI TeNNOCHaA6XeHUsA OTONUTEJIbHO-BEHTUNALNOHHDLIX YCTAHOBOK K TENnJIOBON cetn

yel MbIAM UK ad3po30nein, TemnepaTtypa TenjoHocuTena
He fomkHa npesbiwatb 110 °C;
>> YC/108UAMU 06ecnedeHUs HeB8CKUNAHUSA MensioHOCUMEIA.
Mpn uncnonb3oBaHWM TENNOHOCUTENA C  Temneparty-
pon 100 °C n cBbile ero AaBfeHWe B CaMOW BepxHel
TOUYKE CUCTEMbl TemnnocHabXeHUa (0COGeHHO npu pas-
MeleHnn OBY Ha BEpXHMX 3TaXkax 3[4aHusA) AOMKHO ObiTb
He MeHblle [aBfieHNA HaCblEHHbIX BOAAHbIX MapOB.
3T0 yCnoBMe ONUCbIBAETCA 3aBUCMMOCTbIO:

PryzPH™ =0,1-h+P,_+0,5, (m
rae Pr; — n30bITOYHOE AaBNeHNe B HWXKHEN TOuKe Tpy-
60MNpPOBOAHON CETU Ha BXOAE B CUCTEMY TeMNOCHabXeHUs
OBY, 6ap;

11 — MUHUMaNbHO HEeObXOAMMOe [iaBNeHe B Noaa-
owem TpybonpoBoae cucTembl TersiocHabxeHus OBY
AnA obecneyeHna HEBCKMMAHNSA TenloHocuTens, 6ap;

h — oTmeTKa Hapi ypoBHeM BBOJA CaMOll BepXHeN yactu
CUCTEMbI TEMNOCHAOXEHUS, M;

P, .ac. — BABNEHME HACbILEHHbIX BOAAHDBIX NAPOB NPK Tem-
nepatype TennoHoCUTeNs B nogawoueMm Tpybonposoae
CUCTEMbI TEMIOCHABXeHNA, NpUHMaeMoe Mo Tabn. 1, 6ap;
0,5 — 3anac gaBneHuA Ana rapaHTum obecrnevyeHus He-

BCKMMaHus, 6ap.

Puc. 3. Cxembl npucoeduHeHUS cucmemsl mensocHabxeHus OBY k mennosoli cemu.

Tennocemeo <

Tennoceme <

a A 6 A 8 A
1 1 1
> g \ > g \ > g \
OmonneHue \ OmonneHue \ OmonneHue \
uBC I uBC | ulBC I
| OBY I OBY [\ | OBY
| |
A I ty I X I
| | | I | I
| | | | | |
| I Tennocemb< I I Tennocemb< I I
S R a <_._l_____.@_J - —Ll— __@__1
2 A
I
(&
OmonneHue \\ ®3HKoUBI
ulBC OBY
r ]
r_L____.L____]

a— 3asucumas (6e3 usMeHeHUs napamempos mensioHOCUMEIs)

6 — 3a8UcuMas (c HACOCHbIM Y3/I0M CMelUeHUs)

8 — He3zasucumas (4Yepe3 mensio0O6MeHHUK)

2 — He3asucuMas, € y3710M Npu2omosJsieHus menioHocumers
0719 mens1006MeHHUKO8 2-20 N0002pesa 8030yXa

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue



3. lcmoyHuK mensiocHabxeHUsA 0719 0MmonuMesibHO-8eHMUIAYUOHHbIX YCMAHOBOK

Mpumep

HaHo:

B cucmemy mennocHabxeHus OBY nocmynaem mensioHocu-
mesnb c memnepamypou Tp, =130 °Cnpu dasneHuu Pry =6 6ap.
Onpedenumob MUHUMAJIbHO He06X00uUMoe 0asieHuUs men-
JIoHocumerns 0713 obecneyeHUs e20 He8CKUNAHUS HA 8bICO-
me (h) 50 m Hao yposHem 8800a.

PeweHue:
P =0,1-50+1,71+0,5=7,21 6ap.
[asneHue HedocmamouyHo 0,19 obecneyeHus Hesckund-

Hus meniioHocumens ( Pry < PF™)

Heobxodumo cHU3UMb memnepamypy menJioHocumers,;

Tabnuya 1. JasneHue HacblWeHHbIX 800AHbIX NAPO8 Pyqe.

P ac. TPy Temnepatype sogpl B °C, 6ap

100

105 110 115 120 125

130 135 140 145 150

0,03

0,25 0,46 0,74 1,03 1,39

1,75 2,22 2,69 3,27 3,85

1) flanroe mpe6osarue dosmkHO Makxe 8bINOAHAMBCA U A1 CUCMeMbl X01000CHaGxeHus OBY.

>> YC/108UAMU 3aN0JIHEHUs cuCmeMbl meniocHabxeHus".
[JaBneHne B o6paTHOM TpybonpoBoae CUCTEMbI Tem-
nocHabxeHuna OBY fonkHO NpeBbiWaTh AaBNeHne cTonba
BO[ibl, PABHOr O BbICOTE BHYTPEHHEN CUCTEMbI TEMIOCHA6-
XKeHus:
Pry =Py =0,1-h+0,5, (2)

rae Py, — 136bITOUHOE AaBNeHNe B HUKHEN TOUKe Tpy-
OOMPOBOAHON CETU Ha BbIXOAe W3 CUCTEMbI TEMIOCHA6-
»eHus OBY, 6ap,

1o — MUHUMasbHO HEOBXOAMMOE AaBfieHe B o6part-
HOM TpybonpoBoae Ans obecrneyeHns 3amnosiHEHUA CU-
cTembl, 6ap,

h — 10 ke, uto 1 B dopmyne (1),

0,5 — 3anac gaBneHus AnA rapaHTUM 3anonHeHus, 6ap;
>> memMnepamypHeIMU pexumamu pabomel 8030yXOHA-
epesamereti OBY.

Hanpumep, ana onTMManbHOro perynvMpoBaHUA Tem-
nepaTypbl BO3Ayxa B BO3yXOHarpeBaTtenu 2-ro nogorpe-
Ba peKomMeHyeTcA NofaBaTh TENOHOCUTENb C MOCTOAH-
HOW MOHVXXEHHOW TemnepaTypon.

MocTosHHbIE NMapamMeTpbl TeMOHOCKUTENA Heobxoau-
Mbl MOTOMY, UTO TEMJIOBasA Harpyska Ha BO3JlyXOHarpeBa-
Tenun 2-ro NOAOrpeBa He 3aBUCUT OT TeKYLINX HAPY>KHbIX
KNMmaTuyeckmx ycnosui. lepemeHHan Temnepartypa Ten-
noHocutens 6yaeT BbIHYXAaTb cpabaTbiBaTb aBTOMATUKY
perynmpoBaHua faxe Npu Hen3MeHHOMN HarpyskKe.

MoHWXeHHas TemnepaTypa TennoHocuTens TpebyeTcs:

1) ansa obecneyeHus Bbibopa Bo3ayxoHarpesatens 6e3
W3NULIHMX 3aMacoB, Tak KaK Ha MPaKT/Ke HauMeHbLUe 13
MMeloLLerocs HOMeHKNaTypHOro paga BO3gyxXoHarpesa-

TENU NPY BbICOKUX NMapamMeTpax TEMJIOHOCMTeNA OKa3blBa-
I0TCA C/IMLLKOM BEJINKY;

2) B Tenioo6MeHHUKax 2-ro noforpesa oCyLlecTBAsA-
eTCA He3HauuTeNbHbIM Harpes Bo3ayxa (Ha 2-5 °C). Ana
3TOro TpebyeTcs 0UYeHb MasleHbKUIA Pacxop TenoHocuTe-
N, €CNIN ero napameTpbl BbICOKH. [1py 3TOM HEBO3MOXKHO
obecneunTb KayeCcTBEHHOE perynvMpoBaHue Temnepary-
pbl BO34yXa B npefenax ykasaHHOro fuanasoHa Teme-
paTyp. Y3en npurotoBneHnsa TeNNOHOCUTENS ANA TeMo-
0OMEHHUKOB 2-r0 MOJOrpeBa MoOXeT ObiTb HAaCOCHbIM
coyeTaTtbCA € obWKM BogonogorpesBaTenemM Ana CUCTEM
BeHTURAUMK (puc. 3, );
>> mpeb0o8aHUAMU NO HA0eXHOCMU U 6e30nacHocmu cuc-
mem.

Ona cobniopeHna 3Tux TpeboBaHWi npefnoyYTeHune
cnepyeT oTAaBaTb HE3aBNCYMOWM CXeMe, NPU KOTOPOW rma-
paBfMyeckme peKMmbl BHYTPEHHUX CUCTEM W TeMnnoBou
CeTU He BAWAIOT APYr Ha Apyra v HafeXHOCTb CUCTEMbI
TennocHabXXeHnA NoBbILLAETCS;
>> yKa3aHuaMU menJiocHabxarouwel opeaHu3ayuu;
>> NOXeNaHUAMU 3aKAa34UKa.

OTn ABa MyHKTa Takxe obycnosneHbl 6e3aBapuinHomn
paboTon cnuctem TeNOCHabXKeHUS.

Mpn oTCYTCTBMM KaKUX-NnMbBO orpaHUYeHuin m pocrta-
TOYHOrO pacrofiaraemMoro Hamopa Ha BBOAe B 3JaHue
fJonyckaetca npucoeanHATb OBY K Tennosom ceTn no 3a-
BMCMMOW cxeme 6e3 U3MeHeHUsA TemnepaTypbl TENIOHO-
cutena (BnnoTb fo 150 °C) mexay y3nom yyeta u gpyrumm
cucteMamm TennonoTpebneHus.




4. UCTOYHUK XOJNTOAOCHABXEHUA ANA BEHTUNALMOHHbBIX YCTAHOBOK U KOHAULUWOHEPOB

4.1. O6wme nonoxeHuna
[na obecneyeHnsa KOMGOPTHbIX YC/IOBUI B TEMNNbIN ne-
pvuopa roga B NoMeleHUsaX 34aHUN npefycmaTpurBatoT-
CA pas3finyHble CUCTeMbl KOHAMLMOHNPOBAHUA BO3ayXa
(CKB), B KOTOpPbIX B KaueCTBe UCKYCCTBEHHOIO UCTOYHM-

Ka X0noAa vallle BCero Mcnosb3yTcsa napokomMnpeccu-
OHHble X0NIoANSIbHble YCTAaHOBKY (MaLLVHbI).

4.2. YCTPONCTBO U NPUHLMN AeNCTBUA XONOAWIbHOW MalUVHbI
B ob6uwem Buge NapoKoOMMNpPeccMoHHas XonogusbHasa ma-
wrHa (XM), cxema KOTOpoW npuBefeHa Ha puc. 4, coCcTo-
UT 13 cneayowWwmx OCHOBHbIX YCTPONCTB: Komnpeccopa (1),
KoHAeHcaTopa (2), Tepmoperynupytowero seHtuna (TPB)
(3) nncnaputens (4).

B xonoannbHOI MaluMHe nepemellaeTcs paboyee Be-
LLLeCTBO, TaK Ha3bIBaE€MbI XONOAWbHbIN areHT, arperatHoe
COCTOsAIHNE KOTOPOro B NpoLecce paboTbl MalLUHbI N3Me-
HAeTcA. B KauecTBe XONOAUIbHOIO areHTa MCronb3yTCs
HepaspyLuatoLle O30HOBbLIN C/IO 3eMHol aTMocdepbl
BellecT-Ba (MPOV3BOAHbIE YINEBOAOPOAOB) C HN3KOW Tem-
nepatypoii kunenusa (Huxe 0 °C) npw gasneHun B 1 6ap.
K HuUm oTHOoCATCA xnagareHTbl R134, K407, K410 n ap.

Mpouecc paboTbl XM oTobpaxaetcs Ha i-lgP-guarpam-
Me 4719 BbIOpaHHOrO TUMa XONOAMIbHOMO areHTa (puc. 5).

Puc. 4. Yempolicmgo napokomnpeccuoHHoU x0100U/IbHOU MAWwUH®I.

Pexxum ee paboTbl onpefenseTca Temnepartypamm:
>> t, KuneHusA (UcnapeHus) X0/100UIbHO20 a2eHmad, KOmo-
pas 3adaemcsa Ha 1-2 °C Huxe memnepamypul OXJ1aK0eH-
Holi cpedbl Ha 8bixo0e u3 ucnapumerns (0514 ycaosuli pabo-
meol CKB cmaHdapmHas t, =5 °C);
>> t, KOHOeHcayuu, npuHumaemoti Ha 3—-4 °C gbile mem-
nepamypel 8006bl, 8bix00AWelU U3 KOHOeHcamopd (cmaw-
dapmuas — 35 °C);
>> t,, nepeoxnaxoeHus azeHma npuHumaemcs Ha 1-2 °C
gblule HA4asabHOU memnepamypel 800bl, nodasaemou
8 KOHOeHcamop (cmaHdapmHas — 30 °C);
>> tg 8caceisaHua napos (cmaHoapmuasa — 15 °C).
Komnpeccop 1 3acacbiBaeT napbl XjafjareHta 13 uUC-
naputena npu pasneHun Py (Touka 1'), KoTopoe cooT-
BETCTBYeT 3afjlaHHON TemnepaTtype KuneHua t, M CKu-

flasneHue Py He usmeHaemcsa

CHUXdaemca — NOCMOAHHAA — CHUXaemcA
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4. lkmoYHUK X0/1000CHAbOXeHUSA 0/18 8eHMUAYUOHHbLIX YCMAHOBOK U KOHOUUUOHEpPO8

Puc. 5. Lukn napokomMnpeccuoHHOU X0100ubHOU MAwuHsl 8 i-IgP-ouazpamme.

LyP,
6ap

Pk

i 1 Klkike

MaeT VX JO AaBNieHna KoHaeHcaumm Py (Touka 2). MNpu 3Tom
3aTpaunBaeTcsa onpegeneHHasa pabora. [laBneHue n Tem-
nepaTtypa napoB XjafjareHTa pe3ko Bo3pacTatoT.

CkaTble mapbl NOCTYNalT B KOHAEHCATOP 2, KOTOPbIN
oxnakaaeTcs XNUAKOCTbIo (BOAOW, BOAOINMKOIMEBON CMe-
Cblo 1 ip.) UV BO3AYXOM Npu Temnepatype 6onee HU3KOW,
YeMm TemrepaTypa NapoB CKATOro xsafareHTa. Bcnegcrene
TennoobMeHa MeXxay oxnaxarwllen cpefoi M napamu
XnajareHTa nocsiefHne CHayana oxjaxpgawTca (Touka 2'),
a 3aTeM KOHAEHCMPYIOTCA 3a CYET OTHATUA CKPLITON TEMo-
Tbl NAPO06Pa30BaHNA NPU NPAKTUYECKN HEM3MEHHOM [aB-
neHun P, n npeBpawaoTca B XUAKOCTb (Touka 3). Hanee
KOH[EHCAT HEeCKOMbKO nepeoxsaxaaeTtcs (Touka 3') nnbo
B CAMOM KOHAeHcaTope, Mnbo B pacrnonaraembiM 3a HUM
[OMONIHUTENbHOM OX/laguTese.

Mocne BbiIxoJa U3 KOHAEHCATOpA *KUAKWI XnapareHTt
npoxoauT uepes TPB 3, rae aaBneHue ero nagaet go Py n
XJlaflareHT 3aKunaert.

MKupakuin xnagareHT ¢ HU3KOWM TemnepaTypon nocTyna-
eT B ucnaputesnb 4 (touka 4'). K ucnaputento noaBoamTca
NnoJorpeTbil SHEProHOCUTENb, BO3BPALLAEMbIA OT NoTpe-
6uTenen Xxonopa, UM HenocpefaCcTBEHHO OXJlaXKAAaeMblin
BO34yX. Vicnapstowuinca xnagareHT MHTEHCMBHO OTOMpaeT
TEMNNIO OT SHEPrOHOCUTENA WU BO3AYXa, MOHUXKas ero Tem-
nepatypy. [Mpv 3Tom cam xnafareHT NepexoauT 13 XngKo-
ro COCTOAHMA B ra3000pa3Hoe Npu NOCTOAHHOM AaBNIEHNN
(Touka 1). Janee OH HEMHOrO nNeperpeBaeTcs K BHOBb MO-
cTynaeT B komnpeccop (Touka 1').

KonnuectBo Tenna, nepepaBaemoe 1 Kr xjagareHta
N oTOMpaemoe OT Hero, a TakXe 3aTpauymBaemas paboTa
B KOMMPEeccope Ha AnarpaMmMe BblpaXkaloTCsA Kak NpAmble U
onpenenaTcsa 3aBUCUMOCTAMU:
>> X0/1000NpPOU3800UMETILHOCMS :

do= (iq — ig") KDX/Kr, (3)
>> K0/luyecmeo mensid, N008e0eHHO020 K N0002pesamertio;

Anrp= (i7" = i7) KOK/Kr, (4)

>> paboma, 3ampazusdemas 8 Komnpeccope:
L= (iy —iq") KOXK/Kr, (5)
>> KoJ1u4ecmeo mensid, omee0eHH020 8 KOHOeHcamope:
qi= (i — i3) KOXK/Kr, (6)
>> KoJ1u4ecmeo mensid, omee0eHHO20 8 nepeoxsaoumerie:
Onox= (i3 — i3") KIXK/Kr, (7)
TennoBow 6anaHC XONOAMNbHOWN MaLLHbI PaBEH:

Ak + Anox = 9o + Gnrp + L. (8)

DddekTnBHOCTL paboTbl XM onpenenseTcs XonoanabHbIM
KoappuumneHToM (KoaddurumeHToM NpeobpasoBaHns):

=%

L (9)

€

PacueTHbI XONoAUNbHbIN KOIGPULMEHT OOBIUHO NEXUT
B Npegenax oT 2 Ao 5. 3To 03HavaeT, YTo ANA NonayyeHus
1 KBT xonopa TpebyeTcs 3aTpaTUTb COOTBETCTBEHHO, BCETO
0,5-0,25 KBT BHeLHel sHepruu.

XonononponsBoanTeNbHOCTb U 3GGEKTUBHOCTb pa-
60Tl XM HenoctosiHHbl. OHWU 3aBUCAT OT TemnepaTyp
KOHAEeHCauUM 1 KUNeHna N MOTyT MEeHATbCA B npouecce
paboTbl MaLWVHbI B LUMPOKKX Npeaenax.Ha puc. 6 nokasaH
npumep 3aBUCUMOCTU XONOAONPOU3BOAUTENbHOCTU XM
1 NoTpebsfaemMolri KOMNPEeCCOPOM MOLLHOCTM OT TemMnepa-
TYPHbIX NapamMeTpoB.

Puc. 6. 3asucumocme U3MeHeHUS X071000NPOoU3800U-
meJibHoCMUu X0/100U/TbHOU MawUuHbl 0M meMnepamypHsix
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Temnepamypa 8o30yxa Ha exode 8 KoHOeHcamop, C
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Puc.
8eHMU/IA.

7. MpuHyunuansHoe ycmpolcmao

B coBpemeHHbIx XM ansi cuctem xonopocHabxernnsa OBY
NPVMEHAITCA BUHTOBbIE, POTOPHbIE U CNMpanbHble rep-
MeTUYHble Komrpeccopbl. pu peKoHCTPYKUMKU unu ana
nonyyYeHnsa HU3KOTeMMNepaTypPHOro XON0A0HOCUTENA UHO-
rAa NCrnonb3yTCA NOPLUHEBbIE KOMMPECCOopbI.
Bosgyxooxnaxaemble KOHAEHCATOPbI, @ TakXKe ncna-
puTenu, BCTpamBaemble B KOHAULMOHEPDI, NPeACTaBnAloT
coboii TpybuaTo-NNacTMHYATLIA TennooOMeHHUK crne-
LManbHOWM KOHCTPYKUMK, rae no TpybKam Lupkynupyet
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XNafareHT, a Mexay TpybKamy — MpUHYAWTESbHbIA NOTOK
BO34yXa.

[nA KOHOEHCATOPOB BOASHOIO OXJaXAEHWA 1 1UCnapuTe-
e BOAAHbIX CUCTEM XONOAO0CHAGKEHNA NPUMEHSAOTCA 00bIY-
HO KOXyXOTPYOHbIe SN MIacTVHYaTbIE TEMNIOOOMEHHUKM.

Tepmoperynupytowmin BeHTunb (TPB) — perynatop
TemnepaTypbl MPAMOro AeNCTBUA, KOTOPbI B CAMOM NPOC-
TOM BapriaHTe COCTOUT M3 TEPMOCTAaTUYECKOTO 3NIeMeHTa C
[JaTuMKOM TemrnepaTypbl XxlajareHTa Ha BbIXoAe M3 ncna-
pUTENSA U UroNbYaToro poCcenmpyoLero Knanaxa. MNpuH-
umnunanbHaa cxema npocTtenwero TPB nprBeaeHa Ha puc. 7.
B maneHbknux XM (Hanprmep, AnA MeCTHbIX aBTOHOMHbIX
KOHOVLUMOHEPOB), MHOrAa ANA APOCCeNMpOoOBaHUA Xaaa-
reHta, BMecto TPB wncnonb3yetcs KanunnapHas Tpybka
onpegeneHHom ANnHbI.

B coctaB XM Takxe BXogAT pas3finyHble BCNOMOraTesib-
Hble YCTPOWNCTBa (MepeoxnagnTeny n neperpesaTeny xnag-
areHTa, GUNBLTPLI, OCYLWINTENN, MACNOOTAENUTENN U Ap.),
a TakXe CpeACTBa aBTOMATM3aLUMm 1 3aLUThI.

1 — Kopnyc

2 u 3 — wmyyepsl 0719 N00800a U omeoda xsadazeHma
4 — membpaHa

5 — monkamenu

6 — cedno

7 — peaynupyrowas uena

8 — u2nodepxamerne

9 — npyXuHa uanel

10 — Hacmpoey4Has npyxuHa
11 — 8uHM Hacmpoutku

12 — mepmobasnioH

13 — kanunnapHas mpybka

4.3. BogAHoe ox/laXkaeHne KOHAEeHCaTopa XONo4WIbHOM MalUNHbI

[na oxnaxpeHua KoHaeHcaTopa XM npumeHaeTca xonoga-
Has BOMa, KOTOpas MOXeT 3abupaTbCs U3 apTe3naHCKou
CKBa)WHbI, pekn, o3epa nnu mops. OfHaAKO MCMoNb30Ba-
HVe apTe3naHcKon Bogbl TpebyeT ocoboro paspelueHus,
a ecTecTBeHHble BOJOEMbl He BCerga HaxoasTcA pPALoM
C 06bEeKTOM CTpouTenbCTBa. [lo3ToMy Hanbonee pacnpo-
CTPaHeHHbIM MCTOYHMKOM XOJIOAHON BOAbI ANA OXNaXKkae-
HMA KOHAEHCATOPOB ABMAIOTCA CUCTEMbI 0OOPOTHOrO BO-
NOCHaOXeHNS.

B HVx Bofa oxnakaaeTca B PasfivyHbIX yCTaHOBKAaX:

>> 8 OMKpbIMbIX 2pA0UPHAX (0€3BEHTUNATOPbIX Y BEHTUNA-
TOPHbIX), rAe Bofa pa3bpbi3rnBaeTcs B MOTOKE HAPYXHOIro
BO3JyXa W OTAAET CBOE TEMso 3a CYeT YaCTUYHOro ncna-
peHua. OgHAKO TakoW Cnocob oxnaxkKAeHUs MOXeT npu-

MEHATBLCA TOMbKO B TEMblA Nepuo roga B MeCTHOCTAX
C XKapKNM 1 CyXUM KnnmaTom. Emy Takke npucywm sHaum-
TenbHble NOTepu BObl, ee 3arpasHeHre 1 HebnaronpuaT-
HOe BO3JelCTBUE Ha OKpPYKatoLLyto cpegy;

>> 8 3aKpblMbIX CYXUX UIU OpoiaeMbix 80000XA0UMESIAX.
DTO JOCTAaTOUHO 3dPEKTMBHbIE annapaThl, Yepes KoTopble
BOJA LMPKYNMpyeT No 3aMKHYTOMY KOHTYpy 6e3 noTepb.
B HMX BMeCTO BOAbl MOTYT MCMNONb30BaTbCA He3aMep3ato-
Lme XKUAKOCTN (Hanpumep, BOAHbIE PacTBOPbI MMKONEN).
B a3ToM cnyyae 3akpbiTble BOLOOXNaAMTeNn 6e3 opoLieHms
BO3MOXHO MPUMEHATb KPYrnoroanyHo. Takol cnoco6
oxna)KaeHna ob6OpPOTHOW BOAbl Kak Hambonee yHuBep-
CanbHbIl Yallle BCero UCronb3yeTca B ropofCKUX YCIOBUAX
cpepHen nonockl Poccum.

4.4. Cnoco6bl OXnaxxAeHUs Bo3gyxa B CUCTEMAX KOHAULNOHVPOBaHUSA

OxnaxkpeHune BO34yXa nponcxoamT B NMOBEPXHOCTHbIX
BO34yxXooxlagntenax, HaxogAawmnxca B CoCctaBe KOHAN-
LMNOHEPOB. KOH,EIVILI,I/IOHepr mMoryT 6bITb LEeHTPalbHbIMW
NN MeCTHbIMW.

LlEHTpaJ'IbHaﬂ YyCTaHOBKa O6CJ'Iy)KVIBaET, KaK npasuno,
HECKOJIbKO NMOMELLEHNI 1 pacnonaraeTca saann ot HUX, a
MeCTHble pasmMeLLalnTCA BHYTPU UK pAaom Cc noMmeleHna-
MW, ANA KOTOPbIX OHM NpeAHa3Ha4YeHbl.

MecTHble ycTaHOBKM MOTYT ObITb MOMHOCTbIO aBTOHOM-
HbIMU (CO BCTPOEHHOW B KOHAULMOHep XM).

[InA MeCTHbIX aBTOHOMHbIX KOHAWLMOHEPOB U, pPeXe,
ONA UeHTpanbHbIX ucnonb3yetca xnagareHT XM. Mpu
3ToM ucnaputenb XM urpaet HenocpeacTBEHHO pPoJib
BO3AyXxooxnagutens. Takme KOHAMLMOHepPbl Ha3biBaloTCA
yCTaHOBKaMy C MPAMbIM UCMNapUTESbHbIM OXnaxAeHnem
BO3JyXa.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue °]



4. lkmoYHUK X0/1000CHAbOXeHUSA 0/18 8eHMUAYUOHHbLIX YCMAHOBOK U KOHOUUUOHEpPO8

Mopo6HbIM NPYHUMN OXNa)AeHusi Bo3ayxa B nocneaHve
rofibl WWMPOKO UCMOMb3YyeTCA B CUCTEMAX KOHAULMOHMPO-
BaHUA MHOTOKOMHATHbIX 3[aHWIN (OPUCHOro HasHaueHus,
B FOCTVHULLAX, JNIUTHBIX XKMJbIX KOMIIEKCAX U AP). DTN CUCTe-
Mbl (CNINT-CUCTEMbI) COCTOAT 13 HAPYKHOTO KOMMNPECCOPHO-
KOHAEHCATOPHOro 6510Ka 1 OQHOTO WS HECKONbKUX BHYT-

Puc. 8. llpumepbl KOHCMPYKMUBHO20 UCNOJIHEHUA Yusiiepd.
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PEeHHMX 6GNOKOB  (MyNbTUCMIUT-CUCTEMDI), BKIIHOYAOLLMX
ncnapuTenb, BEHTUNATOP, BO3AyXopasjatoLye yCTponcTea
1 CpefcTBa aBTOMATNYECKOro yrpaB/eHus.

HekoTopble pasHOBMAHOCTW CNIUT-CUCTEM MO3BONAIOT
He TOMbKO OXJlaXJaTb BO3A4YyX, HO U MpY HeobXoAMMOCTM
HarpeBaTb ero NyTem nepekKsyYeHnsa YyCTaHOBOK Ha pabo-
Ty B peXrMe TensoBoro Hacoca.

HecmoTpsa Ha Heocnopumble poctouHctBa, CKB ¢
NPAMbIM MCNapuUTesibHbIM OXJaXKAEeHEeM BO3dyXa Heno-
CpefcT-BeHHO BHYTPU OOCY>KMBAEMbIX NOMELLeHNU nme-
0T PAA OrPaHUYEHNA MO UX NPUMEHEHMIO, @ TakXKe NoKa
ele JOCTAaTOYHO JOPOroCTOALM.

B aTom cBA3M TpagmumoHHble CKB ¢ LeHTpanbHbiMM ycTa-
HOBKaMM M MECTHBIMU KEKLMOHHBIMU U BEHTUAATOP-
HbIMW KOHAMLUMOHEPaMU-AOBOAYMKaMY (Banee paHKona-
MK), rae mexkay XM 1 Bo3gyxooxnagnutenamm LupKynnpyet
MPOMEXYTOUHbIA SHEProHOCUTeNIb, OCTAlTCA BOCTpebOo-
BaHHbIMU 1 MPOAOKAIOT COBEPLUEHCTBOBATHCA.

B 3TuX cncTtemax B KauecTBe SHEProHoCUTeNA UCMONb-
3yeTcs xonoaHas sopa’).

XonopHaa Boga NpUroTaBnBaeTCA B LEHTPasbHbIX XO-
NOAWIIbHBIX YCTAaHOBKax — BogooOXaguTensax (unnnepax).

Yunnep MoxeT KOMNOHOBATbCA U3 OTAENbHbIX SNIeMeH-
TOB Ha MeCTe ero MOHTa)<a U cobrpaTbCs B 3aBOLACKUX
ycnosuax B Bupae 6noka. B 3aBucrmMocTy oT npuHATON
CXeMbl OXNaXKAEHMA MPOMEXYTOUHOrO SHEepProHocuTens
1 KoHaeHcaTopa XM, a Tak»Ke OT MeCTHbIX YCJIOBUIA pa3me-
WeHna o6opyaoBaHNA KOHCTPYKTVBHOE peLleHne ynse-
[pa MOXeT ObITb CamMbIM Pa3HOO6Pa3HbIM (puc. 8).

Yunnep 8 kKpolWHOM

ucnoJsiHeHuUuU I/Icnapumenb

| Pacmeop
| 2/1UKONIA

Komnpeccop |

a +)| <

| lpomexymodyHebll
| mens006MeHHUK |

A\
l Bo3dyxooxnadumesno OBY

N lpumereHue onsa sosayxooxnaaumeneﬁ He3amep3arouwux Xuodkocmeli 8 8ude 800HO20 pacmeopa 2nukonel 02paHU4YeHo, a 8 HEKOMOpbIX CJTy4anx soobuwe HebonychMo no
NpuYuHe ux moKcu4yHocmu.
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4.5. Cuctembl co cBO60AHBIM OXNaXKAeHNEeM BoAbl

Ona CcHWXeHUs 3SHepros3aTpaT WHOrga MNPUMEHSIOT-
CA UeHTpasbHble BOAOOXJAAMTENIbHbIE YCTAaHOBKM C
cuctemoin  csobopgHoro oxnaxpeHusa  (bpuKynuHra).
Takaa cuctema, ofHa M3 CXeM KOTOPOW MpuUBeAeHa Ha
puc. 9, No3BonAeT OXNa)kAaTb NMPOMEXYTOUHbIN XOno-
JOHOCUTENb HEMnoCPenCTBEHHO HapyXHbIM BO34YyXOM
(Npy ero HM3KUX TemmnepaTtypax) 6e3 Mcrnonb3oBaHUA
B 3T0 Bpema XM.

B 06bluHOM pexume paboTbl BOAaA, BO3BpallatoLan-
cA OT noTpebuTena unu 13 npowecca, B KOTOPOM OHa
6blfla UCMNofib30BaHa, NoJaeTca Hacocom 8 B TEMoo6-
MEHHUK 9, rie obMeHVBaeTCA TeNNOTON C BOAHbIM pacT-
BOPOM [NIMKonA. B cBolo ouepefb rnukonb yepes npo-
NOPUMOHANbHbBIA TPEXXOA0BOM KNlanaH 2 nogaeTca ump-
KyNnALMOHHbBIM HACOCOM 3 B Ucnaputesb 9, B KOTOPOM OH
oxJflaXkjaeTcs, oTAaBasA TeNoTy KUNALWeMy XnafareHTy.

XonognnbHbIA KOHTYP COCTOMT W3 CTaHAAPTHOro
nepeyHs KOMMOHEHTOB, HO TakXe MOXeT BKJ/ouyaTb
[LOMONHUTENbHbIE YCTPOWCTBA, ONTUMM3MPYIOLWME ero
pab6ory.

Korpa TemnepaTtypa Hapy»KHOro Bo3fyxa CTaHOBUT-
CA HMXKe TemnepaTypbl MMKona, noctynatouwero 8 XM,
TPexxo[oBOW KnanaH 2, ynpaBfifaeMblii KOHTPONIepPoM,
HanpasnsAeT YaCTb MNKONA B TennoobMeHHUK cBoboa-
HOro oxnaxpeHua 1, Npu 3TOM NONOXKeHNe WTOoKa Tpex-

Puc. 9. Yunnep ¢ cucmemoli c60600H020 OX/1aK0eHUS 800bl.

4} I Boda

- +)| <

Cﬁo Bodooxsnadumerns
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2/IuKona
4} KoHnoeHcamop
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TpexxodogoUl knanaH |
Mcnapumene MpomexymouHbili |
mensnoobmeHHUK

XnaoazeHm Hacoc Hacoc |
Komnpeccop |

Bo3dyxooxnadumens OBY

XO[,0BOrO KfanaHa BblbupaeTca Ha OCHOBaHUM COBOKYIM-
HOCTM 3 NapaMeTpOB:

>>memMnepamypel 2/IUKOJIA HA 8blxo0e U3 X0/100U/IbHOU
MawuHel;

>>memMnepamypel OKpyxarouje2o 8030yxad,

>>paboyezo 0assieHUs KOHOeHcayuu.

Kak Tonbko TemnepaTypa OKpy»Kaloljero Bo3gyxa CTa-
HOBMWTCA [OCTAaTOYHO HM3KOW ANA CHATUA BCEW TennoBou
Harpy3sKku, KOMMpPeCcopbl OTK/IOYATCA M MOAAEpKaHue
Temnepatypbl BbixogAwero n3 XM raMkona ocywecTsna-
eTcA nyTem NaBHOrO U3MEHeHWA pacxofda Bo3gyxa vepes
TennoobMmeHHVK cBoboaHoro oxnaxkaeHus 1. Ecnm Temne-
paTypa OKpy»Kalolero Bo3gyxa BO3pacTaeT M MOLHOCTM
CcBOOOHOrO OXNakAeHMA CTaHOBUTCA HEAOCTATOYHO ANA
CHATUA TENNOBOW Harpysku, KoHTponnep XM, napannenb-
HO K paboTatolemMy cBOGOLHOMY OXMa)KAEHUIO, MOAKIIO-
yaeT XoNnoAuNbHbIN KOHTYpP. [Mpn fanbHenwem pocte Tem-
nepaTypbl OKpy»Kalolero Bo3gyxa aBTOMaThKa BblBOAUT
13 npouecca TennoobMeHHK CBOOOJHOIO OXNaXkAeHMs,
anoggeprkaHuve 3agaHHOM TeMnepaTypbl BbIXOAALLEro ru-
KONA NOMHOCTbIO BO3naraeTca Ha KOHTYp XM.

Mpu 3KkcnnyaTaumm CBOGOAHOrO OXNAXAEHUA 3SKO-
HOMUWTCA 3HauyMTeNbHOE KOMMYECTBO 3SNIEKTPOSHEepPruu.
DKOHOMMA 3MEKTPOIHEPrun 3aBUCUT OT YCIIOBUA OKpPY-
)Kawolen cpedbl M 3afaHHOW TemnepaTypbl BbIXOAALLe-
ro rukona. CHWXKeHWe 3aTpaT 3/eKTPO3Heprum Tem
6onble, yem Gonblue TEMNOBOW HarpyskyM CHUMaeTcA
cBO6OAHBIM oOxnaxpeHvem. B cTpaHax LeHTpanbHon
EBponbl 3KOHOMUA 3neKTposHeprum coctasnseT 30%,
a B CTpaHax C MPOAO/MKUTENbHbIM 3UMHUM NEPUOAOM
(CkaHpunHaBusA, Poccusa) poxopgut po 40%. Kpome Toro, pe-
UM CBOOOAHOrO OXNaXKAeHUsA yBeNMUMBAET CPOK CIYXK-
6bl KOMMpeccopoB Ha 40-50 %.

BmecTte ¢ Tem pob6aBneHne KOHTypa CBOGOAHOrO OX-
na)kAeHnAa 1 COOTBETCTBYIOLLEN aBTOMAaTUKN NPUBOANUT K
ycnoxHeHuto XM n yBennyeHunto ee ctommocTn. CpoK OKy-
naemoctn XM ¢ pexrmom cBo6OLHOro oxnaxaeHus ana
Poccnn coctaBnaet 2-4 roga v 3aBUCUT OT pervoHa ycra-
HOBKIM 060pYAOBaHNA 1 €ro MOLHOCTU.

Mpu 3HauUMTEeNbHON NOTPEeOHOCTM B XON0AE OTAESbHbIE
XONOAUNbHbIE YCTAHOBKN MOTYT 06beANHATLCA B XONO-
OUNbHYIO0 CTaHUuIo.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 11



4. lkmoyYHUK X0/1000CHAbXeHUA 0/18 8eHMUIAYUOHHbIX YCMAHOBOK U KOHOUYUOHEpPO8

4.6. HacocHble ycTaHOBKM (rugpomopynu)

Lna unpKynsaumm XxonofoHOCHUTeNs Mo CUCTEME XONOAO0-
CHabXeHMsA, a TaKXKe >KUAKOCTY, OXJIaXKaaoLWwen KOHOEH-
caTop, MCNoJb3yTCA LUPKYIALMOHHbIE HACOCHI.

COBMeCTHO C paclUMpEeHHbIMM COCYAaMU, PErynnpyto-
WMMK YCTPONCTBAMU, 3aMOPHOM apMaTypoOi, KOHTPOSb-
HO-M3MepUTeNbHbIMU NPUBoPaMy LMPKYNALNOHHbIE Ha-
COCbl 06bEMHAIOTCA B HACOCHbIe 6MoKK (rngpomonynu),
KOTOpble MOTYT BbINOJIHATLCA KaK OTAEeNbHbIe YCTaHOBKY
UM BXOAWTb B COCTaB 6/10YHBIX YMIEPOB.

KomnaHusa «[aHbocc» no nHamMBmayanbHbIM 3akasam
Ha cBoeM 3aBofe B MUHNAHAMMN BbiNyCKaeT OTAesbHble
rMApPOMOZYNN NOMHOW 3aBOACKON TOTOBHOCTY B 6JI0OYHOM
ncrnonHeHun. bnoyHaa KOMMNOHOBKA 1 3aBOACKOE MPOM3-
BOACTBO MMAPOMOAYIA rapaHTMPYIOT ero BbiCOKOe Kaue-
CTBO M 0b6ecneumBaloT NPOCTYo U ObICTPYIO YCTaHOBKY
610Ka Ha 06BbeKTe CTPOMTENbCTBA.

PekomeHpayeTca rugpomogynu [OMNONHATL HGakamm —
AKKYMynATOpamy Xonofa, Kotopble ciy»aT Ans CHUXe-
HMA YaCTOTbl BK/IOYEHMA U BbIKMIOYEHUA YMIEPOB Npn
N3MeHEeHUN XONOoAUIbHOWM Harpysku. Mix obbem 3aBmucut
OT eMKOCTM CUCTeMbl X0nofoCcHabxeHus (Tpybonposo-
[l0B, BO3[yXOOX/aauTenien BEeHTUAALMOHHbBIX YCTaHOBOK
N KOHOMLMOHEPOB) 1 pacxofa UMPKYNUPYIOLWEro Xoso-
JoHocutens, konuyectBa XM, 3afaHHOro npomexyTka
BPEMeHUN MeXAy MyCKOM W OCTaHOBKOW obopyaoBaHusA
unnnepoB. HeobxoanmmocTb npumeHeHUA 6aKoB-aKKy-
MyNATOPOB ANKTYeTCA, Kak MpaBusio, Npovn3BoaMTeNAMU
Ynnnepos.

XonoannbHble MaWwKrHbl 06bIYHO TPeBYIOT NMOCTOAHHO-
ro MUHMManbHO HEOBXOAMMOrO pacxofa XOnojoHoCUTe-
nA. MNosTomy 6aKu-akKymMynaTopbl pekomeHayeTca npu-
MEHATb CMECUTENbHOrO TWMa, KOTOpble OAHOBPEMEHHO
6yayT urpailoT ponb Heperynupyemoro 6ainnaca mexay
nopaatoLmm n obpaTtHbIM TPy6ONpoBOgaMM CUCTEMbI XOMO-
NOCHabXeHus.

CmecuTenbHble 6aKy yCNOBHO pa3fenslT cucteMy Ha
[1Ba KOHTYpa: KOHTYP BHYTPeHHel ceTu (6ak-akkymynatop —
BO3[yXOOXAAUTENN BEHTYCTAHOBOK) C LIMPKYNALNOHHBIMI
Hacocamu 1 KOHTYp XM (ucnaputenn — 6ak-akkymynaTtop)
CO CBOVIMW HaCOCaMW.

B Takol cxeme obbem cucTembl ocCTaeTcAa o6LWMM, a
LMPKYNALNOHHbIE KOHTYpPbI pa3fenbHbiMuy. [py 3TOM cTa-
HOBUTCA BO3MOXHbIM METb Pa3finyHble B ByX KOHTYpax
rmagpaBnuyeckne  pexummbl  pabotbl  cetn. Korpga
NPM  CHVXKEeHUW  XonofonoTpebfieHNAa  pacxop  Xo-
nopoHocMTeNnAa BO  BHYTPEHHeN ceTu  coKpalia-
eTca, yvepes 6Gak u wucnaputenn XM npoponxaet

LUMPKYNIMpoOBaTb XONOAOCHTENb A0 TexX Mop, rnoka 6ak
MoNHOCTbIO He ByaeT 3apsAxeH xonoAoM. B npouecce 3a-
PAOKN MO Mepe CHUXKEHWA TemrepaTypbl XONOLOHOCK-
Tensa B 6ake XM 6yayT nocnefoBaTenbHO OTKOYaTbCA.

Mpun nocnepytoliem Bo3pacTaHUN XONIOAUSIbBHOW Ha-
rpy3K/ crucTema Kakoe-To BpemA OyaeT Mcnonb3oBaTb
aKKyMyNMpoBaHHbIN xonof npu 6e3peinctenm XM, nocne
Yero OHW HaYHYT BKIOYATbCA.

Bbi6op 6akoB 0ObIYHO BbINMOMHAETCA C UCMONIb30BaHN-
eM npeanaraembix NpounsBoanTenamy Gopmysn 1 KOMMbLo-
TEPHbIX MPOrpamm.

B nocnepgHee Bpema pagom Gpupm cTanu BbinyckaTbCA
XONOAWbHbIE MALUVIHBI C YaCTOTHO-PErynnpyemMbiM Npu-
BOAOM (MHBEPTOPOM), KOTOPbI NO3BONAET NIABHO U3Me-
HATb XONOAOMPOV3BOAUTENIBHOCTL ynnnepa. Takne ma-
WVHbI He TpebyloT NpuMeHeHNA 6aKOB-aKKyMynATOPOB,
TaK Kak cnocobHbl MpopomkaTh pabotaTb 6e3 oTKove-
HUA MPU CHUPKEHNW Harpy3ku o 40-25%.

B 3TOM cniyyae BmecTo 6akoB B rmfpomogynax npea-
yCMaTpUBaAEeTCA perynvMpyemblil 6annac, Kak npaBuno, ¢
perynaTopom nepernycka npamMoro AencTems.

Perynatop nepenycka cocToUT M3 HOPManbHO 3a-
KPbITOrO perynvpymoLlero KnamnaHa ¢ memOpaHHbIM Tu-
LPaBNNYECKMM NPVBOAOM, COEAUHEHHBIM UMMYNIbCHBIMM
TpybKkamy C nopakowmm 1 obpaTHbIM TpybonpoBoaamu
UMPKYNALMOHHOMO KOJblia CMCTEMbI XOJIOAOCHAbXKeHMA.
Korpa notpebHOCTb B XOonofe yMmeHbluaeTcs, nepenag
JaBneHun mexay TpybonpoBogammu cucTembl Bo3pacTa-
eT B pe3ynbTaTe 3aKpbITUA PErynnpyowmx yCTPONCTB Ha
TenIoobMeHHbIX annapaTax BEHTUAALVOHHbIX yCTaHOBOK
M KOHAWLMOHEPOB, KfanaH perynatopa nepenycka oT-
KPbIBAeTCA 1 XONOLOHOCUTESb HAUMHAET LMPKYNIMpPOBaTh
yepes ynnnepbl, MUHYA notpebutenei. Mpn 3Tom Temne-
paTypa X0/I0JOHOCHTENA Ha BXOAE B Ynnepbl NOCTeneH-
HO MOBBILWAETCA U NHBEPTOPHbIE XONOAWIIbHbIE MALLUHDI,
HauMHalOT MeASIEHHO CHMXKaTb BbIpabOTKy Xonopa.

B0o3MOXHO NprMeHeHMe B KauecTBe perynatopa nepe-
nycka perynupyoLlero KiamnaHa ¢ 3neKTpuveckum npu-
BOZOM. YNpaBnAowWwymM yCTPONCTBOM AJ/1A TaKOro KnanaHa
MOXKeT C/Y>KUTb PacXofoMep B KOHTYpe CUCTEM XOOf0-
noTpebneHna, KOTOPbIN MPU CHUXKEHVW PACcXoAa XONoLo-
HOCUTENA B CMCTeMe NoJaeT CUrHas Yepes crneunanbHblii
KOHTPOIep Ha OTKPbITUE NepernycKHOro KnanaHa, a npu
BO3pacTaHWM pacxofa — Ha ero 3akpbiTue.

MpviMepbl NPUHLMMNANBbHBIX CXeM TMAPOMOAYNA NpWu-
BeZeHbl Ha puc. 10.
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Puc. 10 — npumepbl npuHyunuaabHoU cxemMol 2u0POMOOYIA.
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a - cxema 2u0pomoOysis ¢ 6aKaMu-akKymyaamopamu, 6 — cxema 2u0poMoOy/if ¢ pe2ysiupyemsiM 6aliinacom.

1 — ucnapumene XM; 2 — 6ak-akkymynamop; 3 — pacwupumerbHsili cocyd; 4 — Hacoc XM; 5 — YupKyAUUOHH®IU Hacoc cucmemebl xonodocHabxeHus OBY;
6 — cemyamelli punbmp; 7 — 8U6POU30IAYUOHHAA BCMABKA,; 8 — 06pamHeili KianaH; 9 — npedoxpaHumesneHell KnanaH; 10 — 3anopHas apmamypa;
11— mepmomemp; 12 — maHomemp; 13 — audpasiuyeckuli pe2ynamop nepenycka; 14 — 4acmomHsili npusoo Hacoca.

B cucTemax Tenno- u xonogocHabXeHns HacocCbl Npu-
MEHAIOTCA ANA UMPKYNALMM SHEProHOCUTENA Yepes Ten-
NnooObMeHHble annapaTbl BEHTUNALMOHHBIX YCTaHOBOK 1
XONIOAUNbHBIX MalUWH, a TakXe AN1S 3anofIHEHUA 3aMK-
HYTbIX KOHTYPOB He3amMep3aloLWNMN XNLKOCTAMU.

B 3Tmx cuctemax ob6blYHO MCMONb3YOTCA LUPKYNA-
LMOHHbIE 1 MoJKauMBaWwme pagnanbHble (LEHTPOOEX-
Hble) HacoCbl O6LENPOMbBIWIEHHOIO Ha3HaUYeHNs.

Kaxpbll Hacoc obnagaet cO6CTBEHHON, TONbKO eMy
npurcyLien xapakTepucTUKom, noayvyaemon B npouecce
ncnblTaHuin. Xapaktepuctuka (puc. 11) otobpaxaet 3a-
BMCMMOCTb MeXJy NPOV3BOANTENIbHOCTbIO (Pacxoaom,
nogauven) G,, paBneHvem (Hanopom) AP, ko3dpduuu-
eHToM nonesHoro gencteua (KMNQ) n, v notpebnsemon
MolwHocTbio N, npu onpefgeneHHoOM Konuuectse 060-
poToB pabouero Kosieca Hacoca n.

Touka nepeceyeHna XxapaKTEPUCTMKN Hacoca 1 CeTun
(Touka A, puc. 11) Ha3biBaeTcs pabouyeil TOUKON, KOTO-
pow cooTBeTCTBYIOT AaBneHue AP, KMNA n, (touka b) n
mowHocTb N, (Touka B).

Mpw n3mMeHeHNN KonnyecTBa 060pOTOB NapaMeTpbl Ha-
COCa MEHSIITCA B COOTBETCTBUN C 3aBUCMMOCTSIMM:

Grz = Gy * ™ (10
APy, = APy - 72) (1)
Nu2 =Ny (T?) (12)

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 13
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Puc. 11. Xapakmepucmuka Hacoca u cemu.

B 31ux y3nax pekomeHpyeTca npuMeHATb 6ecdyHpa-
MEeHTHble LIMPKYALMOHHbIE HAaCOChI, Kak NpaBuio, 6e3 pe-
3epBa. Pe3epBHble HACOCbI AOMKHBI ObITb NPEfYCMOTPEHDI

N, B MPOEKTHOW AOKYMeHTauuu U BNOCNeACTBUN XPaHUTbCA
Ha CKNlage 3KCnnyaTrpytoLlein opraHsauum.

Ecnn BeHTMNAUMOHHaA YCTaHOBKA OLHOBPEMEHHO Bbl-
nonHsaeT GYHKUMIO BO3AYLWHOrO OTOMJEHUs W ABNAeTCA
e[VIHCTBEHHON ANA NOMeLLeHNA NN FPynbl MOMEeLLEHWA,
TO B y3/ie yrnpaBfieHVsA ee BO3yXoHarpesaTenem cnegyet

: Hacoca npegycMaTprBaTh ABa LMPKYIALMOHHBIX Hacoca Uam cna-
Xapakmepucmuka [ : PEHHbIN HAaCOC C ABYMA dNEKTPOABUraTeNAMN.
cemu \// : Hacoc ana ysnos ynpaBneHus yctaHoBKamu OBK
/ noabrpaeTca No pacyeTHOMY pacxopy TEMIOHOCUTENA Ye-
pe3 Bo3fyxoHarpeBaTesb U noTepe AaBfieHnsa B LUPKYNa-
""""""""" </ LVIOHHOM KOHTYpe (BO3yXOHarpeBatesib — nofBoAsLve
// N, Tpy6onpoBofbl — nepemMblyka y3fa cMelleHns — Tpy6o-
// A npoBoOAHaA apmaTtypa) ¢ 3anacom 10%.
P Mpu nogbope HacocoB A/1A NepeKaykn Hesamep3ato-
/’/ : WX KULKOCTEN, MIOTHOCTb U BA3KOCTb KOTOPbIX 60/1b-
0 G, e, Yem y BOAbl, UX Hanop JosKeH 6bITb BbIGpaH C yue-
TOM NOBblLWAoWero KoapourymeHTa.
Mpu ncnonb3oBaHUN B XONOAUNbHOW YCTaHOBKE B Ka-
DTN 3aKOHOMEPHOCTH fieXaT B OCHOBE YrpaBJieHns Xa- YyecTBe OXJIaXKAatoLWen XnAKoCT! pacTBopa FMKons 4nA
PaKTEPUCTVIKaMM HAaCOCOB C UCMOMb30BaHMEM Npeobpaso- ero npuroToBrieHNAa M cb6opa B Ciyyae OMOPOXKHEHUA
BaTesel YaCcTOTbl BPaLLEeHUs X SN1eKTPONpPMBOAOB (Hanpu- CMCTeMbl AOSIXKHA NPeAyCcMaTprBaTbCA crneunanbHas em-
mep, cepun VLT). KOCTb.
LinpkynauMoHHbIe HAcoCbl TakxKe crnefyeT yCTaHaBIU-
BaTb B Y3/1ax yNpaBfieHMs TenioobMeHHbIMU annapaTamu
ycTtaHoBOK OBK, rge mo»keT HarpeBaTbcA BO3AyX C oTpuLa-
TeNbHbIMY TEMMepaTypamu.
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5. TPYBOMNPOBOAHAA CETb CUCTEM TEMJ10- U XOJIOAOCHABXEHWA

5.1. KoHcTpynpoBsaHue

PacnpeneneHvie Tenno- v X0NOAOHOCKTENS MO YCTAHOB-
kam OBK npowusBoautca no TpybonpoBOAHON ceTu, Ko-
TOopaa noppasfensaeTcs Ha MarucTpanu 1 OTBETBNIeHUA
K OTAENbHbIM NOTPe6bUTENAM Tena nm xonopa.

B 3aBMCMMOCTY OT HanpaB/ieHVA NOTOKOB SHEPIrOHO-
cuTens B MarucTpasnbHbIX TPyb6OnNpoBoAax CeTb MOXeT
6bITb C MOMYTHBIM 1 TYNMUKOBbBIM fABUXeHueM (puc. 12).

B TynnkoBOW ceT MMHMManbHbIN Mepenag Mexay
JaBfieHUsMM B nopatolem 1 obpatHom Tpybonposogax
NPUXOANTCA, KaK MPaBuUIO, HA CaMOro OTAANEHHOro OT
WCTOYHMKA dHeprum notpebutens. [nsa ocTanbHbIX Mo-
Tpebutenel nepenag AaBleHNN OTANYAETCS OT KOHEYHO-
ro 1 NOCTeNeHHO YBeNNYMBAETCA NO Mepe NPUbAMKeHUs
K Hauany cetu. VI 3Tn, MHOrAa M3NWIWLHWE, Nepenagbl Npu-
XOAUTCA APOCCENNPOBaTh.

CeTb C NONYTHbIM ABUXEHUEM TenIoHOCUTEeNA Mo Ma-
rucTpanu obecneuvBaet 6osiee UM MeHee OfMHaKOBble
nepenagbl faBeHU Ha BCceM ee npoTsaxeHun. OgHako
HETOYHOCTM FMAPABANYECKOro pacyeTa Takon cetn unu
BO3MOXHble OTK/IOHEHMA OT MpOeKTa MpuY ee MOHTaxe
MOTYT CHM3UTb pacrofnaraemble Hanopbl ANA OTAENbHbIX
notpebutenein. B Takux cutyaumax HanTu owNOBKyY 1 BOC-
CTaHOBUTb Nepenaj AaBfeHUn go Tpebyemoit BennYrHbI
4acTo HEeBO3MOXHO.

Puc. 12. MaeucmpaneHele mpy6onpogoosl cuicmem men-
J10- U X0/1000CHAOXEHUA. a — C MYyNUKOBbIM 08UXeHUeM
3HepzoHocumensa; 6 — ¢ NoNymMHbIM 08UXEHUEeM SHep2o-

Hocumens.
_____ 1 _1____
6
Ixx-
_____ L___L___.L___1

Taknm 06pa3om TPy6ONPOBOAHYIO CETb CUCTEM TEMJIO-
N XONIOA0CHAGXKEHVA BEHTUIALMOHHBIX YCTAHOBOK PeKO-
MEHAYeTCA NpefyCcMaTpuBaTh TYNVKOBOM.

5.2. Tpy6onpoBopabl 1 apmaTypa

Tpy60orpoBoabl CUCTEM TEMTIO- 1 XONOAO0CHAGKEH A OTONUTENBHO-
BEHTWIALIMOHHBIX YCTAHOBOK MOTYT BbIMOJHATLCA 3 Pa3fIAYHbIX
Mateprianos (CTarb, Mefib, MONMMEpPHbIE, METSUTONONIMMEPHDIE).

MarunctpanbHble  Tpybonposogbl 4y = 15-50 mm
yalle BCEro W3roTaB/IMBAKOTCA W3 CTajllbHbIX BOAOraso-
npoBoaHbix Tpy6 no OCT 3262-75% a npu 6onblmx
AnameTpax — 13 NeKTPOoCBapHbIx Tpy6 no FOCT 10704-91.
B yHUKanbHbIX 3[aHUAX MOBbIWEHHON 3TaXXHOCTW, rhe
K VIHXXeHEepPHbIM CUCTEMaM NpeabsBaAlTCS 0cobble Tpebo-
BaHWSA, MHOTAA MPUMEHSAIOTCA GeClIOBHbIe LeNIbHO-TAHY-
Tble Tpy6bl no FOCT 8732-78*.

[na  nepuognyecky OMOPOXHAEMbIX Tpybonpo-
BOJOB XOJIOAHOW BOAbl M APEHakel CTasibHble TPyObl
[OMKHbI 6bITb OLMHKOBaHHbIMK. [lpK MCMonb3oBaHMMK
B KauyecTBe XONIOAOHOCUTENSI BOAHOMO pacTBoOpa MMNKons
NPYMEHATb OLMHKOBaHHbIe TPYObl He pEKOMEeHAYeTCS.

MegHble, nonvMepHble U MeTaIononnuMepHble TpyObl
MOTYT MPUMEHATLCA ANA pacnpenenmTesibHblX Tpy6onpo-
BOJOB N O6BA30K MeCTHbIX YCTAaHOBOK C perynupytoLu-
Mu yctponcteamu Danfoss, coueTaemble € 3TMMU BMAamMu

Tpy6.

5.3. KomneHcauus TennoBbix yAJIMHEHUN

TpybonpoBoabl cucteM Temnso- U XONOAOCHaGXeHUs
noABep>KeHbl TEMNNOBOMY YAIMHEHMWIO UK CXKATUIO NPpU
N3MeHeHUN TeMnepaTypbl HAXOAALWEroCs B HAX SHepro-
HocuTens.

YonuHeHve (cxaTtme) TpybonpoBopa AOCTUraeT CBO-
el Hanbonbluen BENMUYUHbBI B Mepuoabl Nycka CUCTEM,
nocrie Toro, KOrga OHM HaxoAWNCHL NpU TemnepaTtype
OKpy»atolero Bo3ayxa.

[nAa KomneHcauumn TennaoBbIX YAJNMHEHWUN, npexae
BCEro, UCMoJb3yTCA eCcTeCTBEHHbIe 3rnbbl Tpybonpo-
BOAOB. [lpyM HEBO3MOXHOCTWM KOMMeHcauuu ypnvHe-
HUN Takum obpa3om npepycmaTpuBaeTca YyCTPONCTBO
M- nnn M-obpasHbix KomneHcatopoBs. Ecnu gna ux pas-

MeLLeHNA HeT JOCTaTOYHOro MecTa, TO Ha Tpy6onpoBo-
[lax yCTaHaBNMBAKOTCA OCEBble CUNIbPOHHbIE KOMMEHCa-
Topbl Danfoss.

CnnbdoH KomneHcaTopos Danfoss BbIMOAHEH U3 He-
p>KaBelowen ctanu, a natpybku — U3 yrnepogmcToit
cTanu ana obecneyeHna COEAUHEHMUSA CO CTalbHbIMU
Tpy6onpoBOAaMM METOROM CBAPKU.

Jns nNpumMeHeHVA PEeKOMEHAYITCA KOMMEeHcaTopbl
[BYX TUMOB: C BHYTPEHHEN HanpaBnaAioLen rnnb3oi 6e3
3aLMTbl CUIbGOHA 1 C HAPYKHbIM 3aLUTHBIM KOXYXOM.

KomneHcaTopbl ycTaHaBAUBAOTCA Ha yyacTKax Tpy-
60NpPOBOAOB, 3aPUKCUPOBAHHbBIX C ABYX CTOPOH HEMO-
LBVXKHBIMU Onopamu.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 15



5. Toy6onpogodHas cems cucmem mensio- U Xo/1000CHAGXeHUs

Bbibop KOMMeHcaTopa M pacCTaHOBKa HEMOABMX-
HblX ONOP NPOM3BOAATCA NO BeJINYMHE MaKCMMaJIbHOTO
yanmHeHus Tpybonposoga AL n KomneHcupytoLwen cno-

COBHOCTM KOMMeHcaTopa 0.

MakcrmanbHoe yanvHeHue Tpybonposoga AL B Mm

MOXeT OblTb BbIUMCNEHO No dopmyre:

AL=a-L- (TmaKc. - TMVIH.)'

(13)

roe o — Ko3pPULMEHT NMHENHOTO paclumpeHus Tpyobl

B MM/M«°C (Tabn. 2);

Tabnuya 2. KospgpuyueHm nuHeliHo20 pacwupeHus a

L — pnuHa yuyacTka TpybonpoBofa mMexay HenoaBu-
HbIMV OMOPaMHU B M;

Tuakc. — MakcumanbHas TemnepaTtypa Tpybonposoja
B °C. ina tennonpoBofa Tyaxc. MPUHMMAETCA, paBHOM
pacueTHOW TemnepaTtype TenjaoHOCUTeNs B NnoJatoLem
TpybonpoBoge cucTeMbl TEMNOCHAOXEHUSA, a A XON0-
ponposoga — Ha 3 °C Bbllwe pacyeTHOW TemnepaTtypbl
Hapy>KHOro BO3JyXa B TeMJiblil Nepuo roga no napame-
Tpam «b»;

Twun, — MUHMManNbHaA Temnepatypa Tpybonposoga B °C.

Matepua Monus -
Tepuan Cranb Mepab Monunatnnen MonunponuneH MeTannonnact SMBMHIT
TPY6 xnopug

a, Mm/m-°C 0,011 0,017 0,2 0,15 0,025 0,062

Ona TtennonposBoga Ty,, = 5 °C, a pna xono- B Tabn. 3 npuBeaeHbl YANMHEHUs CTanbHOro Tpy6o-

JOMPOBOAA MPUHMMAETCA PaBHOW TemnepaType Xo-
nofoHocMTeNns B nogawwem Tpyb6onposoae CUMCTeMb

XONOA0CHAbXeHNA.

Tabnuya 3. Tennosoe ydsuHeHUe cmanabHO20 mpybonposoda

npoBofja Npu 3HaueHUsx Hanbosee pacnpPOCTPaHEHHbIX
napameTpoB TEMJIO- Y XONOAOHOCUTENS.

Toor AL"), MM, Npu paccTOAHNM MeXAY HENOABKHBIMU onopamu L B M
c 5 10 15 20 25 30 35 40 45 50
150 8 16 24 31,9 399 47,9 55,8 63,8 71,8 79,8
95 5 9.9 14,9 19,8 24,8 29,7 34,7 396 44,6 49,5
(7) -1,2 -2,5 -3,7 -5 -6,1 -74 -8,6 9.8 -9,6 -12,3
(10) -11 -2,1 -3,2 -4,2 -53 -6,4 -74 -85 -9,6 -10,6
(12) -1 -1,9 -2,9 -3,8 -4,8 -5,7 -6,7 -7,6 -8,6 -9,5

1) Yonurerue xonodonposoda daro dns ycnosuti Mockesi (tP=26,3 °C).

Puc. 13. YemaHoska cunbgoHHo20 KomneHcamopdad Danfoss

V<21

1 — KomneHcamop y

2 — HenoO0BUXHAsA P

onopa
3 — cKonv3awaa —

2

%1

Hanpasadarowasn 7

[
T

Mpwn ycTaHOBKe cCUIIbPOHHOrO KOMMNEeHcaTopa C ABYX CTO-
POH OT Hero crepyeT NpeaycMaTprBaTb CKOMb3sLLUE OMo-
pbl (prc. 13) 4NA NCKIOYEHNA NOMNepPEeYHbIX CMELLEHN TPY-
60MpoBOAa, 3aK/IMHNBAHNA UK MONIOMKM KOMMeHcaTopa.
PacctosiHue OT cKonb3AWKX OMNop A0 KOMMeHcatopa He
[OJIXKHO NpEeBbIWATL ABYX ANAMETPOB Tpyb6onpoBoaa.

[na obecneveHns cBO6OAHOro O0CEBOro nepemelye-
HUA TPy6ONpPOBOAOB B MeCTax UX NepeceyeHuns CTeH 1
nepeKkpbITUN HeObXoAMMO yCTaHaBANBATb MMb3bl C 3a-
30pOM MeXay TPy6OI 1 rnMnb3oii He MeHee 3—5 MM, 3a-
JeflaHHbIM 31aCTUYHbIM HEFOPIOYMM MaTepPUanom.
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5.4. TennoBasa nsonauuns

Bo n36exaHune noTepb Tenna v XoN04a, OXJaKAEeHUs 1
HarpeBa 3JHEProHOCUTENs, UCK/IOYEHUs KOHAeHcauum
BNaru U3 oKpy»<atoulero Bosgyxa Tpyb6onposogbl 1 060-
pyooBaHUe CUCTEM TeMJio- U XONoAOCHabXeHNs cnefy-
eT NOoKpbIBaTb TENOBOWN U3onayunen.

MaTepuan Tenion3onsaunmn JoKeH ObiTb BbICOKOI -
bEeKTMBHbBIM MO CBOVM TEMIOTEXHUYECKMM MOKa3aTensam
N OTBeYaTb CAaHUTAPHO-TUTMEHNYECKUM U NPOTUBOMO-
»KapHbIM TPe6oBaHUAM.

TonwrHy N30NALMOHHOIO C/10sA ClieayeT onpefenaTb
C yYeTOM pacyeTHOV TemnepaTypbl SHepProHocuTens
B nopawwmx TpybonpoBogax CUCTEM Temnso- U XOoNo-

[OCHAabXeHUa 1 3QPeKTUBHOCTU Tennousonaunum He
MeHee 0,75. Mpn 3ToM B Lenax NcKnuyeHna obpasosa-
HWA Bnarnm Ha XonojoNpoOBOAAX TENNOU30MAALMNA OOSK-
Ha obecneunBaTb TemnepaTypy ee NOBEPXHOCTN Ha 3 °C
Bbllle MWHMManbHO BO3MOXHOW TemnepaTypbl TOUYKMU
pPOCbl OKpy»Kalolwero Bo3gyxa ¢ OTHOCUTENbHOW BRa-
HOCTbl0 He MeHee 60% 1 MMeTb MapOHeNpPOHULAEMbIN
NMOKPOBHbIN CNOWA.

He cnepyet TennomsonupoBatb cuiibGOHHbIE KOM-
NneHcaTopbl M CKOMb3AlMe OMNopbl, Tak Kak 13onauuna
MOXeT HaPYLWNTb NX KOMMEHCMPYIOLLYI0 CMOCOOHOCTD.

5.5. TmppaBnuuyeckun pacuer

lmppaBnuyeckuin pacyet TpybonpoBOAHON ceTu Cu-
cTeM Tenno- U XONoAOCHabXeHMA peKkomeHpyeTcA
NPOoV3BOAUTb C MOMOLLbIO KOMMbIOTEPHOW NPOrpaMmbl
«[JaHdocc CO», npepocTaBnaemon 6ecnnatHo Komna-
Huen «[daHdoccy.

B cuny cneundunkm paboTbl aBTOMATU3MPOBAHHbIX
CCTEeM pacyeT BO3MOXKHO BbIMOMHATb BPYUHYK C AO-
CTAaTOYHOWN ANA NPAKTUKU TOYHOCTbIO. OKOHYATENbHYIO
rmppaBnmyeckyto 6anaHCMpPOBKY CeTU OCYLLeCTBAAIT
yCTaHaBNMBaeMble B HUX aBTOMaTMUYeCKNe perynaTopbl.
OnpepeneHvie notepb faBneHus B TpybonpoBoAHOW
ceT yaoOHO BbHIMONHATL C WCMNOMb30BaHUEM Xapak-
TEPUCTUK rMapaBAMYeckoro conpoTuenenua (S - 10%)
ee 3/1eMeHTOB.

3TV BeNMUYUHbI COOTBETCTBYIOT MOTepe [haBieHus
B anemeHTax cetu ([Ma) npmn pacxone sHeproHocutTens
yepes HuX, paBHoM 100 Kr/u. Mpu dakTnueckom pac-
XOfle SHEProHOCUTENA MOTepsA AaBfieHUA B dJlIeMeHTe
C 33aJaHHOWN XapaKTepUCTUKOW TMAPaBINYECKOro CO-
NPOTUBNEHUs paccunTbiBaeTcsa no opmyne:

2
AP=(S-104)-(?TT‘:) , (14)

roe AP - noTtepa paBnenus, MNa;

Puc. 14. CoeOuHeHue 351emeHmo8 mpy6onpo8ooHoU cemu.
a — nocnedosamesnibHoe;, 6 — napasnenbHoe.

a

3Ky, 5(5:10%)

Ky, (5:10%; +— Ky,,(5:10%),

KVNI(S'104)N

— Kyy,(5-10%),

SKy

Kv21(5'704)2
3(5-10%)

T Kyy, (5109,

(S:104) — xapakTepucTuka ruapaBanyeckoro comnpo-
TuBnenus, Ma/(kr/u)?;

Gy (x) — PacCyeTHbI pacxopf TenjoHocMTeNs (XonoLoHo-
cuTtens), Kr/u.

PacueTHble pacxoabl G; unu Gy B Kr/4 onpegenaiTca no

dopmyne:

Gy = 2t 13600 _ 086-Qry (15)
CBOFI,.. AT'r(x) ATT(x)
roe Qrix) — pacyeTHbI pacxop Tenna (xonopa) B BT;
Cgop. — MaccoBas TemnoemKocTb BOAbl, PaBHas
4186 Ox/(krK);

ATy(x) — Pa3HOCTb pacyeTHbIX TemnepaTyp TenIoOHOCH-
Tensa (XoNiofoHOCKTENA) B NOAAOLWEM 1 06paTHOM Tpy-
6onposogax B °C.

O6was xapakTepucTka TMAPaBAMYECKOrO COMpOo-
TUBNEHUA NOCNefoBaTeIbHO coefuHeHHbIX N 3nemeH-
ToB ceTu (puc. 14, a) paBHa:

3(5-10%) = (5:10%) 1+ (5:10%),+.. (5-10%)y . (16)

Mpwn napannenbsHom coefuHeHumn (puc. 14, 6) obwas
XapaKTepucTka T[UAPABANYECKOrO COMPOTUBIIEHUA
onpegensaeTtca no popmyne:

1 1 1
= + + +
Vris-10%) Vis-10%, Vis-10%, ~ V(s-10%y

CnpaBoYHble XapakTEPUCTUKN CONMPOTUBNEHUA ean-
HUYHBIX 371IEMEHTOB TPYOONPOBOAHOW CETU NpUBEeHbI
B NMPUNOXeHnun 5.

Ncnonb3ys 3TV faHHble, MOXXHO BbIUNCIINTb XapaKTe-
PUCTUKM CONPOTUBNEHUS:
>> yuacmka mpy6el (9nuHoi 1 m): (510%),=L - (S - 10%) s
>> 1106020 ycmpolicmea ¢ U3geCmHbIM KO3(hpuyueHmom
mecmHozo conpomussnerus & (5104 = - (S - 10%)¢ .

B HacToswee Bpems psapg npousBoguTenein o06o-
pyooBaHUs BMeCTO TMAPaBANYECKMX XapaKTePUCTUK
yKa3blBalT BENIMUYUHbI  MPOMYCKHON  CnocobHOCTH
K, B (M3/q)/6ap°'5, paBHble pacxofy XONOAHOW BOAbI
(T =120 °C) B M3/y, npoxopsLien yepes ycTponcTeo, npu
nepenage AaBneHnn Ha Hem AP = 1 6ap (puc. 15).

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 17
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lMpumeyarue. Ha npakTuke (ANA coKpalleHUA Hanuca-
HUs) eguHMLA namepeHus K, obo3HavaeTca B m3/u.
Ky, — KOHCTPYKTUBHas XapaKTepurcTrKa, onpegensemas
Ha OCHOBE UCMbITAaHWUN.

BbipaxkeHHas uyepe3s K, peanbHaa noteps faBneHus
(AP) npn pacyeTHOM pacxofe TenOHOCUTENA 4yepes
3nemMeHT TpybonpoBoaHON ceTu OyaeT paBHa:

AP=0,1-(GL"")2, (18)
v
roe AP u G ) — TO Xe, UTO U B bopmyne (14);
K, — nponyckHasa cnocobHOCTb, m3/u.

Mpwn napannenbHom coeguHeHun N a1eMeHTOB ceTu
o6Las ee NponyckHas CNOCOOHOCTb paBHa:

ZKV = KV1 + sz + ...+ KVN' (19)

Mpn nocnepoBatenbHom coepgunHeHun 2K, paccuum-
TbiBaeTcs no ¢opmyne:

LI + ! + + ! (20)
2 27 2 T T
sz Kv1 Kv2 KvN

YuntbiBas cnoXHole 3aBucumoctu (17) u (20), npwm
CNTOXKEHUN TUAPABIMYECKUX XapPaKTEPUCTMK Nocneno-

Puc. 15. [IponyckHas cnocobHocme 3snemeHma mpy6o-
nposodHol cemu.

P1=16ap t=1y
K,.,m>/4

Vs’

BaTe/IbHO COEAMHEHHbIX D/IEMEHTOB LenecoobpasHo
MCMoNb30BaTh BeNNUYUHDI (S * 104), a Npu CNOXEeHNN xa-
PaKTepUCTUK NapannenbHbix 3nemeHToB — K.

B cBOW ouepenb XxapakKTepUCTUKN rmapaBamyeckoro
COMPOTMBNIEHWA 3NIEMEHTOB CETU U UX MPOMNYCKHbIe CMOo-
COBHOCTM CBA3aHbl 3aBUCMMOCTbIO:

K, = /&04 wnn (5.104)=w_ (21)
(s-10%) K2

5.6. Pexxumbl paboTbl Tpy6onpoBogHoOi ceTu

MpuHUMn paboTbl CeTU C MOCTOAHHbIM PACXOAOoM
(puc. 16, a) npegnonaraeT BO3BPAaT HEMCMONIb30BAHHOIO
SHeproHocutens B obpaTHbIN TpybonpoBod cUCTEMbI
NPU CHUXKEHUN WA OTCYTCTBMM Harpys3Kku Ha BeHTUNA-
LMOHHOI ycTaHoBKe. [py 3TOM nepenafbl AaBNeHUN Ha
yyacTKax CeTu He MEHAITCA, UMPKYALNOHHbIE HAaCOChl
B TEMJIOBOM MYHKTE WX B XONOAWIbHON CTaHUuUn pabo-
TaloT B MOCTOAHHOM PeXuMe, 1 aBTOMATUUYECKU perynu-
pyemble BEHTUNALUNOHHbIE YCTAHOBKU MPaKTUYECKN He
BNMAIOT JPYr Ha Apyra.

BmecTe ¢ TeM cucTembl TEMIO- U XONOAOCHa0XeHNs
C MOCTOSAAHHbIM PaCcXOAOM SHEProHOCUTENA UMEeKT PAj
CyLeCTBEHHbIX HEOCTATKOB.

1. B Taknx cuctemax gna obecneyeHns noCTOAHHbIX
pacxofoB TpebyeTcs nprMeHeHUe 6onee CHOXHbIX
1N [OPOroOCTOALMX TPEXXOAOBbIX PErynvpyowmnx Knana-
HOB B y3/1ax ynpaBneHna BeHTYCTaHOBKaMU.

2.HecmoTpsA Ha To UTO rugpaBnmyeckas 6anaHcnpos-
Ka CeTu C MOCTOSHHbIMU PacxXxofamMn SHEProHocuTens

Puc. 16. Pexxumsl pabomel mpy6onposooHoU cemu.
a — C NOCMOSAHHBIM PAcX000M 3Hep2oHocumesns; 6 — ¢ nepeMeHHbIM PAacxo0OM SHep2oHOCUMEeIs.

MO>KeT NPOU3BOANTHLCA C MOMOLLbIO PYUHbIX 6anaHcMpo-
BOYHbIX K/lanmaHoOB, Hanajka 60MblIOro ux KonuyecTsa
(y Kax[oW yCTaHOBKM 1 Ha KaXKAOM OTBETBIEHNM CETN) —
TPYAOEMKMIA N JOPOroCTOALWMIA NPOLECC, KOTOPbIA Npu
no6oii MoAepHM3aL MM CUCTEMbI HEO6X0AMMO ByaeT Bbl-
NOJNHATbL 3aHOBO.

3. Bo3BpaT B 06paTHbIi TpybONpoBOS HENCMOMb30-
BAHHOTO 3HEPrOHOCUTENS MPUBOAUT K HEIKOHOMHbIM
notepam Tenna u xonoga. Takaa cxema BoobLie Hepo-
nyctvma ana notpebutenei, 3aBUCKMO NPUCOERNHEH-
HbIX K CUCTEME LIEHTPAIM30BAaHHOIO TEMNOCHAOXeHUs,
Korga B obpaTtHbli TpybonpoBog TennoBoii cetn byaet
nocTynaTb TENIOHOCUTESb C 3aBbILEHHON (MO CpaBHe-
HUto C rpadumkom) TemnepaTypoi. na XoNnoAuNbHbIX
YCTaHOBOK MoOfaya B MCNapuTeNnb XONOAOHOCUTENSA
C TemMnepaTypol HVXKe pacyeTHON NMPUBOANUT K CHUXKe-
HUIO 9 PEKTUBHOCTU UX paboThbl.

4. Kazanocb 6bl, NONIOXNTENbHBIA MOMEHT — paboTa
HacocoB B CTabWbHOM peXume, OAHAaKO 3TO He JaeT

o
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BO3MOXHOCTU 3SKOHOMUTb 3JIEKTPUUYECKYI0 SHEepruio,
pacxolyemyio Ha Mepekauyky SHeproHocuTens, Korga
noTpebHOCTb B TEMJIE UM XONIOAE NajaerT.

HecmoTpa Ha ykasaHHble HeJoCTaTKu, Cxema C Mo-
CTOAAHHBIM PACXOAOM MHOTAA NMPUMEeHseTCs ANnA ceTen
X0NI0A0CHa6XeHUA. BbiGOp TaKo CXeMbl MOXKET AUKTO-
BaTbCA TpeboBaHMAMMN BbIOPAHHOW XONOAWAbHOW yCTa-
HOBKMW 1 NPVHLWMOM ee yrnpaBfieHus.

Cxema paboTbl TPyH6ONPOBOAHBIX CeTell C NnepemMeH-
HbIM PacXoA4oOM Tenso- U xonogoHocuTensa (puc. 16, 6)
ABNAETCA ONTUMANbHOW 1 NO3BONAET:
>> obecneyums CywecmeeHHyr 3KOHOMUIO 3Hep203d-
mpam, 8 4aCMHOCMU, 3d c4em OCHAWeHUA YUPKynayu-
OHHbIX HACOCO8 YACMOMHO ynpasasemMelMu npugooamu;
>> ynpocmumes Npoyecc npoekmupo8aHusa U HAAaoKu
cucmem. lpumeHeHue 8mecmo b6ecnosie3Hbix npu pabo-

me 8 OUHAMUYECKOM pexume pyqHbliX 6a1aHCUPOBOYHbIX
K/nanados, 2udpassiudeckoe conpomusgsieHue Komopbix
MeHAemcsa NpoNoOpYUOHA/IbHO KB8AOpamy pacxood, as-
momamudyeckux ycmpolicme (aemomamuyeckux 6aaaH-
CUPOBOYHbLIX U KOMOUHUPOBAHHbLIX pe2yupyrowux Kaa-
naHos) uckiroyaem Heobxodumocme pacyemHol yea3Ku
cemu u nocsiedyrowue Hanaoo4Hele pabomel.

KOHCTpYKTMBHO TpybomnpoBoAHblE CETU C MOCTOAH-
HbIM U MepeMeHHbIM PacXOfOM SHEepProHocuTens He
OTNIMYaloTCA APYr OT ApYyra, a peumbl ux paboTbl 3a-
BUCAT WCKNIOUYUTENIbHO OT BbIGPaHHON Cxembl Yy3/10B
ynpaBfieHVA BO3AYyXOOXJIaAUTENAMU BEHTUNALMOHHbIX
YCTAaHOBOK (C MPOXOAHbIMK PEerynvmpylowmnmmn Knana-
HaMVW — [N1A NepeMeHHOro pacxofa XonoAoHoCUTensa
N C TPexxodoBbIMW KflanaHaMyW — ANA MOCTOAHHOro
pacxopa).

6. YCTPONCTBA ANA YNPABNEHUE OTONMUTEJIbHO-BEHTUNIALUMOHHbIMU YCTAHOBKAMU

6.1. O6wan yactb

B coBpemeHHbIx cnctemax OBK aBTOMaTmueckoe pery-
NIMPOBaHMe NapameTpoB BO3AyXa OCYLUeCTBAAETCA My-
TEeM ynpasneHns NPOU3BOANTENBHOCTbIO TeNNOOO6MeH-
HblX anmnapaToB, KOTOPOE MOXeT OCYyLecTBAATbCA 3a
CYeT U3MEHEHUs HavyallbHOW TemnepaTypbl TEMNO- UK
XONOAOHOCUTENSA, NOAABAEMOrO B TeMNOOOMeHHIK (Ka-
YyeCcTBEHHOEe perynupoBaHue), unu ero pacxopa (konu-
YeCcTBEHHOe perynnpoBaHue).

Onsa peanuzauymm obomx cnocoboB perynmpoBaHusa
Ha TpybonpoBoaax cMcTem Tenno- Uan Xoo4oCHabxe-
HUA YCTAHABMMBAIOTCA KNamnaHbl, Kak MpaBunio, C 3nek-

TPUYECKUMN MPMBOJAMY, MNONYyYALWUMN yNpaBasowme
KOMaHfbl OT MeCTHbIX KOHTPONNEPOB U TepMOCTaToB
Unn ot rnobanbHON cucTembl AncneTyeprsaunn. B He-
60/bLUMX LEHTPasbHbIX, @ TaKXKe B MECTHbIX 1 30HAJIbHbIX
yCTaHOBKaxX MHOTAa UCMONb3YIOTCA rngpaBnnyeckme npu-
BOAbl (TepMOCTaTUYECKME SN1IEMEHTHI), KOTOpble COBMECT-
HO C KnanaHom o6pasytoT perynaTop NpAmMoro AencTeus.

MpoussoacTBeHHas nporpamma Danfoss Bkntouaer
O6LWMPHYI0O HOMEHKNATypy perynupymowmnx KnarnaHos
1 NPUBOJOB, KOTOPble Pa3NMyaTCA NO MHOMMM Mnapa-
MeTpam.

6.2. Perynupyiowme KnanaHbl

Perynupytolwme KnanaHbl, npeAcTaBieHHble B HACTOALLEM
noco6uu, pasnnyatoTca No pPsAAY OCHOBHbIX TEXHUYECKNX
XapaKTepuCTUK, OT KOTOPbIX 3aBUCUT UX BbIGOP:

>> No NpedHA3HavyeHuto — 019 NPONOPYUOHASIbHO20 pe-
2ynuposaHus (cedenbHole KnanaHsl, Hanpumep VB2, VRB2,
VFM2, VMV, VRG3, AB-QM u 0p., ucnone3syemsle 8 cucmemax
¢ M-, [N - unu NMUL-peeynamopamu) u 08yxno3uyuoHHO20
ynpasneHus (waposele KjianaHel, pabomarowue no NpuH-
yuny 8KJ/1./8b1Kn);

>> no obnacmu npumeHeHus — obuje2o HA3HAYeHUA U
cneyuanusuposaHHele (Hanpumep, KaandHol cepuu VZL ons
mecmHbix OBY — ¢haHKoU108);

>> no Kosudecmasy yHKUUU — OOHOGYHKUUOHATbHbIE
U 08yX(hyHKUUOHA/bHbIE (KOMOUHUPOBAHHbIE K1andHel
AB-QM, AVQM u AFQM, couemarowjue 8 o0Hom ycmpou-
cmee 08a KnanaHa — pezynupyrowuli u eudpasaudeckuti
pezynamop nepenada 0agneHull);

>> N0 Kosiu4decmay pe2ysupyemMblX NOMOKO8 — NPOXOOHbIe
(0s8yxxo0osble ) u mpexxooosbie;

>> N0 npedesibHbIM NApaMmempam nepemeujaemoui cpedel —
YCI108HOMY 0aB/1eHUI0 Py= 10, 16, 25 6ap u MAakcumasbHoO 00-
nycmumouti memnepamype Tyqxc. = 120-150 °C;

>> no ycnosHomy npoxody (duamempy) — 4, = 15-100 mm;
>> N0 MAKCUMasabHo 0onycmumomy nepenady 0assieHul Ha
K/1anaHe — pasepyXeHHvle NO 0AsJIeHUIO U Hepas2pyXeH-
Hble.

MakcrmanbHO [OMyCTMMbIA Mepenag Ha Hepasrpy-
MKeHHbIX KflarnaHax nuMuTuposaH. OH 3aBUCUT OT YCNIOB-
HOro NPOXoAa KJanaHa v NPYMeHAEeMOro 3/1eKTPONpPUBO-
[a, pa3BMBaloLLEro onpenesieHHoe ycunume;
>> 8Udy pacxo0HoU xapakmepucmuKku — JIUHeUHAs u 102a-
pupMUYeCcKas, a makxe ux Moougpukayuu;
>> nponyckHol cnocobHocmu — K,,s = 0,25-160 m>/d u np.

Ha npouecc perynMpoBaHWs OKa3blBalT BAUAHUE
NponyckHas cnocobHOCTb KnanaHa (puc. 17 Ha cTpaHuue
22) 1 ero pacxofiHaa XxapakTepucTmKa.

PacxooHas xapakmepucmuka — 3asucuMoCms OMHO-
cumesibHoU NponycKHOU cNOCO6HOCMU K/1andHd om OmHo-
CcUMesibHo20 X00a e20 3ameopa (WMokKa).

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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6. YnpasneHue omonumesibHO-8eHMUJIAYUOHHbIMU YCMAHOBKAMU

Puc.
KJ1anaHoa.

XapakTepucTMKa KflamaHa, WCNbITaHHOTO Ha Bopje
c Temnepatypoit 20 °C (nnotHocTb 1000 Kr/m3) npw NocTo-
AHHOM Mepenaje AaBfieHUN Ha HeM, Ha3blBaeTCA naeanb-
HOW pacxofHOW XapakTepucTukon. OHa GbiBaeT pasHom
bopMbl 11 CBsi3aHa € reoMeTpuelt 3aTBOpPA KianaHa.

Ha puc. 17 nokasaHbl ngeanbHble pacxogHble XxapakTe-
PUCTVKN KNnanaHoB C pa3fiMyHbiM npodurnem 3aTBopa.

KauecTBeHHOe perynupoBaHue TemnepaTypbl BO3-
AyXa Mpu ero HarpeBe WV OXNaXAeHUU MOXKeT ObiTb
obecrneyeHo Npu NIMHENHOW 3aBUCUMOCTU U3MEHEHUSA
Temnepatypbl OT pacxopa dHeproHocuTena. OpHako
NpoOV3BOANTENIbHOCTL  TEMJI00OMEHHBIX  amnmnapaTtos,
BNMAOLWAA Ha TemnepaTypy BO3AyXa N pacxof dHepro-
HOCUTeNs, CBA3aHa HenMHenHon ¢yHKuueln. [na Toro
yTO6bI B 3TOM CJlyyae OCyLeCcTBAANCA NPOLecc perynum-

17. WoeaneHele pacxoOHele xapakmepucmuku pe2yiupyoujux

V/V 100
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0,7 |
0,6 4/
’ 75/
0,5
o }/ N
0,3 ——7!— L———
0,2 /

J
0.1

0
0o o102030405060708 0,9

N

<

T
/

1 h/h100

1 — nuHeliHaa

2 — nozapugpmudeckas (pagHonpoyeHmMHas)

3 — napabonuyeckas

4 — nozapugpmuydecko-nuHelHas

5 — nuHeliHO-nuHeliHas (NuHeliHasa cocmasHas)

Puc. 18. lpusedeHue xapakmepucmuku mensjioobMeHHO20 annapama
(a) k nuHetiHomy 8udy (8) nymem 8b160pa xapakmepucmuku pezyaupytowe2o kaanaxa (6).

pOBaHMA NO NMHENHOMY 3aKOHY, He06XOANMO NPUBECTY
B COOTBETCTBME TEMIOTEXHUYECKYIO XapaKTepUCTUKy
TennoobMeHHOro annapaTta U PacxofHYlo XapakTepu-
CTUKY perynupyouero KnanaHa (puc. 18).

[na ynpaBneHua Bo3dyxoHarpeBaTenamMu u BO3AY-
X0OXNIaAUTeNAMN HaUNyylmm ob6pa3om NoaxoAnaT Kna-
naHbl C norapudmmyeckorn UM COCTaBHOW JINHENHOMN
nheanbHOM pPacXoOHOW XapaKTepUCTUKOM, KOoTopble
6nu13Kn no popme.

B peanbHbiX yCc/OBUAX PerynmpoBaHuA pacxofHble
XapaKTepUCTUKKN KSlanaHOB OTNINYAOTCA OT MAEANbHbIX.
Ha nx dopmy okasbiBaeT BAUAHME aBTOPUTET KnanaHa,
MHaye Ha3biBaeMblli KO3GPULMEHTOM yNpaBieHUsa nnum
K03 OMLUMEHTOM UCKaXKEHNA NAeaNlbHOW PAaCXO[HOM Xa-
pakTepucTukm (puc. 19).

Asmopumem pezynupylowezo KaanaHa — 3mo 0074
nomepu 0assieHUA 8 NOJIHOCMbIO OMKPbLIMOM pe2yupyio-
wem KaanaHe no omHoweHuto K nepenady 0asieHuli Ha
pe2ynupyemom ydacmke (puc. 20):

a= 2P (22)

APy,

Pe2ynupyemelli yayacmok — mpy6onpogod ¢ mensoob6-
MeHHbIM annapamom, peyaupyrowum Ka1anaHom u Npo-
yum obopydosaHuem, Ha Komopom nepenad oasseHull
(pacnonazaemeili Hanop) ocmaemcsa NOCMOAHHbLIM UU
konebrnemca He 6osnee yem Ha £10%.

B npouecce perynnpoBaHmns noTepy AaBieHNA Ha d1ieMeH-
Tax pPerynmpyemoro yyactka NoCTOAHHO MeHATCA (purc. 21).

Mpn cokpaleHnWn pacxofla perynupyemon cpepbl
B pe3ynbTaTe MPUKPbLITUA KnanaHa (Hanpumep, ¢ Gy
00 0,5 - Gy(x) NOTepn AABNIEHUA HA 3NIeMEHTax perynu-
pyemMoro yuyacTka C MOCTOSIHHbIMW TMAPaBANYECKUMY
XapakTepuctrkamu (B TpybonpoBofe, Ten1006MeHHOM
annapaTe, apmaType U np.), B COBOKYMHOCT/ Ha3biBae-
MbIX CETbIO, YMEHbLUAETCs NPOMNopLMOHaNbHO KBajpa-
Ty pacxopa:

Gl 2
B AP, B8 AP, = (22w G@))

Cam) - APg=0,25 - APg.
OcTaBlaAca 4yacTb pacnonaraeMoro Hamnopa, Ko-
TOpasa [OMXHa fpoccenupoBaTtbca KnamaHom (AP'y;),
YBENIMUYMBAETCA MO CPABHEHMIO C pacyeTHbIM Mmepena-
fom pgasnenunn (AP'y, > AP, ). Mpn 3TOM Yyem MeHbLue
aBTOPUTET K/lanaHa, TeM B 6OJIblUe CTENEHUN «HOBBIN»
nepenaj AaBJIEHNA HA HEM OTNIMYAETCA OT PacyeTHOro.

a

6
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Puc. 19. UckaxeHue udeansHol pacxo0HoU xapakmepucmuku npoxooHo20 (a, 6) u mpexxo008020 pe2yiupyouje20 K1anaHa (8).

a 6
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0 010203040506 07 0809 1h’higo 0 010203040506 070809 1h/’hjpo
8
V/Vi100 Puc. 21. U3meHeHUe nomepb dasneHus HA 31eMeHmax
13 /—0, T4 pe2ysiupyemoz20 y4acmka 8 npoyecce pe2yiupo8aHus.
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0,8 \\\\\\-0 771, ;
0,7 \\\N\'w 7 / / /|
\\ o N7 / )
0,6 2 1| .s
«s 2&/ s
0,5 VAN / U
o XX ! s
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0,2 LA P /,/// AN \ 4 ~ /
7 — q
0 A B 4P,
0o o0,10203040506070,8 0,9 1 hhigo 0,5'Gr(x)4\ Gry G
1 — xapakmepucmuka Hacoca
Puc. 20. Pezynupyemulili yaacmok mpy6onpo8o0oHoU cemu. 2 — pacyemHas XapakmepucmuKa pe2ysiupyemo2o yuacmed
(npu NOJTHOCMbBIO OMKPLIMOM K/1anaHe)
TennoobmeHHbIlU annapam 3 — xapakmepucmuka cemu
\ 4 — xapakmepucmukd pezysiuemMmo20 y4dcmkd ¢ Npukpeimeim
~s Pezynupyrowul knanax knanawom (0,5 - Gyy)
AP, u AP’y — Hanop Hacoca npu pacxode Gyy, u 0,5 - Gy,
AP, u AP’,, — pacnonazaemell HaNop HA pezynupyemom y4acm-
P ke npu pacxode Gy, u 0,5 - Gy,
ad AP, u AP',, — nepenad ddeneHull Ha KAAnaxe npu pacxode
AP Grp U 0,5 Gy

py

AP, u AP’ — nomeps daeneHus 8 cemu npu pacxode Gy, u 0,5 Gy,
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6. YnpasneHue omonumesibHO-8eHMUJIAYUOHHbIMU YCMAHOBKAMU

Tak, ansa obecneyeHusa pacxopa 0,5-GT(X) KfanaH ¢ aBToO-
puteTom a = 0,2 OOMKEH «MOracUTb» Nepenag AaBleHni
60NbLUKNIA, YeM KNanaH ¢ aBTopuTtetom a = 0,8, TO eCTb ero
LUITOK JOJIKEH NepemMecTUTbCs Ha 6ONbLUYI0 BEINUNHY.
Taknm 06pa3om, MpU OTKIIOHEHUN aBTOpMUTETa Kia-
naHa ot 1 ero pacxofHas XxapakTepucTuUKa CTAaHOBUTCA
OT/INYHOWM OT MAeaNbHOM, YTO CKa3blBAeTCA HA KayecT-
Be perynupoBaHua. Hanpumep, npu 3HaunTenbHOM
UCKPUBNEHUN NUHENHON PAacXOA4HOW XapaKTepucTUKW,
Korga KflarnaH HaxoguTcsa B MPUKPbITOM COCTOAHUN, He-
6onblloe NepemMelleHe ero LWToKa Bbi3blBaeT pe3Koe
N3MeHeHne pacxofa perynupyemon cpegbl. Ecnu kna-
NnaH NOYTK NOJIHOCTbIO OTKPbLIT, TO Aa)Ke 3HAUYUTEeNbHOE

Puc. 22. [pumepsl npumeHeHus pezynsmopa nepenadd OasseHud.
a — noddepxxaHue nepenadad 0aseHuUl Ha mens00bMeHHOM annapa-
me u pezynupyrowem KaanaHe; 6 — nodoepxaHue nependdd Ha pezy-
Jiupyrowem Knandase.

TennoobmeHHbIlU annapam

Peaynupytowul KnanaH

AP,

K.

Peaynsmop nepenada
AP, dasnenutii

TennoobmeHHbIU annapam

Pezynupytowul KnanaH

Pezynamop nepenada
dasneHuli

nepemMelleHre WTOKa HeCyLeCTBEHHO BANAET Ha U3Me-
HeHVe pacxopa.

Ytob6bl KnanmaH obecneurBan BbICOKOKAYeCTBEH-
HOe perynmpoBaHue, aBTOPUTET AOJIKEH HAXOAUTbCA
B npegenax ot 0,5 po 1.

[obuTbCca MaKCMManbHOro aBTopuTETa KJjanaHa
MOXHO HECKOJIbKMMY Ny TAMMU:

a) CHVXKeHMeM TUApPaBANYECKOrO COMPOTUBAEHUSA
perynMpyemMoro yyacTka 3a cYeT yBeflYeHUs AuameTpa
Tpy6onposopaa;

6) BbIGOPOM TernnoobMeHHOro anmnapaTa Apyroro TMmno-
pa3mepa 1nv KOHCTPYKLMIN C MeHbLUE noTepen AaBneHus;
B) COKpaLleHMeM ANNHbI PErYINPYEeMOro yyacTKa.

MepBblt NYyTb BeAeT K yBEIMYEHNIO METaNINI0EMKOCTH
C/CTeMbl 1 YCJIOXKHEHMIO MOHTaxa. Bropoe Hanpasne-
HUe He MeHee 3aTPaTHO U He BCeraa BbIMONHUMO.

Hanbonee paunoHanbHbIM ABAAETCA TPETUN NYTb.

ObecneunTb yMmeHblUeHMEe ANINHbI Peryanpyemoro
yyacTKa MOXeT yCTaHOBKa Ha TpybonpoBogHol ceTu
perynAatopa nepenafja gasneHun (puc. 22, a). lMpun stom
ONMHa perynupyeMoro yuyactka OyaeT onpepenatb-
CA paccToAHMeM MeXAy Touykamu oTbopa AaBreHui,
roe ctabunusnpyetca nepenap. B atoln cBA3m npu-
6nuxKeHne perynatopa nepenaja (WTyuepoB Ana oT-
60pa JaBfeHUn) K perynupyiowemMy KnanaHy BefeT 3a
coboli aBTOMaTMyeckoe COKpalleHue ANUHbI perynu-
pyemoro yuactka. Ecnu wTyuepbl ot6opa AaBneHuUi
pPacrnonoXmTb B HeMocpeaCcTBEHHOW 61M30CTU OT BXOSA-
HOro 1 BbIXOAHOTrO NatpybKa perynupytowero KnanaHa
(puc. 22, 6), TO ANUHa PerynmpyemMoro yyactka ymeHb-
WNTCA OO pa3mepa KfanaHa M ero aBTOpuTET CTaHeT
NpakTUYeCcKn paBHbIM 1.

Takum o6pa3om, NnapHasa yCTaHOBKa B Kak[OM y3ne
ynpaBfieHnA BO3[yXxOHarpeBaTesieM Uiy BO3AyXooxna-
AuTenem perynupytowero KnamnaHa u perynatopa nepe-
napa fasneHnin obecneyrBaeT Hanbonee KauecTBeHHoe
perynupoBaHue TemnepaTypbl BO3yXxa.

Mpwn 3TOM perynaTop nepenaga AaBneHui, 6yayun
aBTOMaTUYeCKNM, He TONIbKO obecrneynBaeT Makcmarb-
HO BO3MOXHbI1 aBTOPUTET perynupytoLero KnanaHa, Ho
1 NOAAEPKMBAET Ha HEM HEeM3MEHHYI0 Pa3HOCTb faBne-
HWiA BHE 3aBUCUMOCTI OT KoslebaHWUin rujpaBnanyeckoro
pexknma B Tpy60npoBOAHON ceTn (CM. pasfensbl 5, 6).

6.3. Kom6rHMpoBaHHbIe perynupyoume KnanaHbl

OYHKUMN COBMECTHO YCTAHOBJIEHHbIX PerynMpyoLero
KflanaHa v perynatopa nepenaga AaBneHUN MOryT Bbi-
NOJIHATb KOMOUHMPOBAHHbIE PErynnpyoLe KnanaHbl.

KomnaHua «[aHdocc» MmeeT B CBOell MpPOU3BOA-
CTBEHHOW NporpaMmMe O6LWMNPHY HOMEHKNATYpy KOM-
OGUHMPOBaHHbIX PerynupyLunx KnanaHos tuna AB-QM,
npefHasHavyeHHbIX cneynanbHO ANA OCHALWEHUA CUCTeM
TENNO- N XOJNIOAOCHAOXEHNA OTOMUTENbHO-BEHTUNALN-
OHHbIX YCTaHOBOK.

KnanaH AB-QM npepacTaBnsieT coboll aBa Knana-
Ha — perynupylwmnn KaanaH ¢ 3neKTpu4eckum npu-

BOAOM M aBTOMATUUYECKNIA perynaTop nepenaga gasne-
HUI NPAMOro fencTBuaA, o6bejNHEHHbIE B OLHOM KOp-
nyce (puc. 23).

PerynaTop nepenaga faBneHuin nmeet membpany 1,
CBA3AHHYI0 C MOABMXHbBIM PEryavMpylowmnm cTakaHoM
2, KOTOPbIN NOAHAT Haf HENOABUXHO YCTAaHOBIEHHOM
Tapenkon 3 pabouei npyxuHoi 4. Ha membpaHy nepe-
JaeTcA faBneHue 13 NosocTen Ao U nocse cegna 5 mo-
TOpHOro perynupytowero knanata (P, n P3).

MoToK perynupyemon cpepgbl CHauvana npoxoauT
yepes 3a30p MexJy TapenKkon U CTakaHOM, a 3aTemM —
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Puc. 23. Yempolicmeo kombUHUpOBAaHHO20 pe2ynupyrouje2o knanaHa AB-QM

1 — membpaHa

2 — pezynupyowuli CmakaH

3 — mapernka

4 — paboyas npyxuHa

5 — cedno pezynupytowezo knanaHa

6 — 30/I0MHUK pe2yiupylowe20 K1anaHa

7 — WMOK pezynupyiowe20 K1anaHa

8 -— asekmponpugod

9 — o2paHuyumesb N00BEMA WMOKA KAANAHA

P3

S
<«
a >

yepes cepno perynupyioulero knanaHa. Korga nepenag
fAaBneHun Ha kKnanaHe: AP, =P, — P3, HaunHaeT npe-
BbIWATb yCuiune MpPY>KnHbl, MembpaHa nporubaetcs u
CTakKaH nepemMellaeTcss B CTOPOHY TapesnKku, poccenm-
pyAa usnuwHWn nepenapg aasneHnn: AP, =Py - P3 - AP, .
’KecTKoCTb NpyXUHbI COOTBETCTBYET MOALEPXKMBAEMO-
My Ha cegne KnanaHa nepenagy pasneHun 7-10 klla
(B 3aBMCMMOCTIM OT TUMOpPa3Mepa KianaHa).

B KOHCTpyKUUM perynupyiollero KnamnaHa vmeeTtcs
orpaHuuuTens nogbema wroka 9. C ero NoMoLLbIo MOX-
HO NIMMUTMPOBATb PAaCX0f Perynupyemoi cpefbl yepes
MOJIHOCTbIO OTKPbLITHIM KnanaH B npejenax pacyeTHoro
3HauYeHus.

Hactpoiika knanaHa AB-QM Ha Tpebyemblii pacxof,
NpPOoV3BOAUTCA MOBOPOTOM HAaCTPOEYHOrO Kofbla A0 CO-
BMeELLEeHVA LMPpbl pacxofda Ha ero wwkKane ¢ MeTKON Ha
Kopnyce knanaHa. lkana oTrpagyupoBaHa B npoLeHTax
OT MaKCMMasibHOro pacxoda ANA KaXKAoro Turnopasmepa
KnanaHa. [lMpou3BegeHHasa HaCTpPOWMKa KamaHa MOXKeT
ObITb 3aPUKCUPOBAHA KOMbLOM-61T0KMPaATOPOM (3aKasbl-
BaeTCA OTAEeNbHO). [InA BbINOMHEHNA HACTPOMKM B MpPO-
eKTHOI JOKYMeHTaL MmN JONXKHbl 6bITb YKa3aHbl BEINYNHDI
pacyeTHbIX PacxofoB perynupyemon cpefbl Yyepes Kom-
GUHMPOBaHHbIE perynupyiolire KnanaHbl (ynpaBnsemble
UMW BO3JyXOHarpeBaTenu 1 BO3QyxooxnaguTenn).

JanbHenwan rugpasnmyeckan 6anaHCMpoBKa ceTv OCy-
LLeCTBNAETCA aBTOMATUYECKN 6e3 HEOOXOANUMOCTYM NpoBe-

[EeHVSA YBA3KN UMPKYALMOHHbBIX KOJel pacyeTHbIM MyTeMm,
YCTaHOBKM PYUHbIX 6anaHCMPOBOYHbIX KilanaHOB 1 BbIMOJI-
HeHMA KPOMOT/IMBbIX HaNaouHbIX PaboT.

PerynupoBaHue pacxofja 3HeproHocutens uepes
TennoobmeHHble annapatbl KnanaH AB-QM npowusso-
ANTCA 0OblYHBIM 06PA30M 3a CUET NepemeLleHns WToKa
C MOMOLLbIO 3/1EKTPUYECKOrO NPUBOAA, KOTOPbIN Mony-
YaeT COOTBETCTBYIOLWME CUTHAMbI OT SNIEKTPUYECKUX pe-
rynATopoB CUCTeMbl yrnpaBrieHua. KoMOMHMPOBaHHble
knanaHbl AB-QM B y3nax ynpaBneHua BeHTUNALNOHHbI-
MM YCTaHOBKaMW MOTYT COYEeTaTbCA C pefyKTOPHbIMU
npuesogamu: AMV(E) 120NL; AME 435QM; AMV(E) 25SU,
TepmoanekTpuyeckumun npusogamu TWA-Z n ABNM, a
Ha BO3AyXOHarpeBaTensax G3HKOMNOB TakXe C TepMo-
cTaTnyeckum anemeHtom FED-Z.

Ype3BblYalHO WMPOKUA AUHAMUYECKUA Anana3oH
perynuposaHua (1 : 500) n NMHeNHaAa xapakTepucTuka
knanaHa AB-QM no3BonAwT A06MTbHCSA BbICOKOrO Ka-
YyecTBa perynmpoBaHuA NPu 3HAYNTENbHbIX U3MEHEHUAX
pacxopa sHeproHocuTens.

KnanaH AB-QM MOXeT TaKXe NPUMeHATbCA 63 3N1eKT-
prvyeckoro npuBoAa B KayecTBe aBTOMATMUYECKOro
6anaHCMPOBOYHOrO KflanaHa (perynatopa — OrpaHu-
ynTena pacxopa) B cuctemax, rae Tpebyetca ctabunu-
3MpOBaTb pacxof cpefbl NPU N3MeHEHUAX rMapaBanye-
CKUX XapaKTepuCThK CeTu.
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6. YnpasneHue omonumesibHO-6eHMUIAYUOHHbIMU yCMAHOBKAMU

6.4. Bbi6op perynupyrowmx KnanaHos

BbI6Op TriNa perynunpyoLLero KanaHa npoM3BoanTCA B 3a-
BMCMMOCTY OT NpefiHa3HaueHus KarnaHa, cnocoba ynpas-
NIEHVs, MPUHATOrO pexuma paboTbl TpybonpoBOAHOM
ceTu, NapameTPOB TEMJO- UIIN XONIOAOHOCUTENS.
YCNOBHbI NPOX0OA 1 MPOMYCKHAsA CNoCcOBHOCTb Kna-
naHa onpeaensoTCA PacyeTHbIM PacXOAOM SHEProOHO-

cuTenA, rMapaBNNYeCcKon XapaKTepucTrkom Tpybonpo-
BOAHOW CETU 1 HACOCHOTro 060pyaOBaHMA. B 3TON cBA3M
nonbop perynupyioLero KnanaHa goJiKeH BbIMOAHATb-
CA napanyenbHO rMapaBanyeckomy pacyeTy ceTu.

6.4.1. Bbi6op KOMOGMHMPOBaAHHOIO perynupyolero knanadHa AB-QM

KomburHupoBaHHbI KnanaH AB-QM BbibupaeTca no
pacuyeTHOMy pacxogy (puc. 17, cTp. 22), KOTOpbIA JOSI-
)KEH Haxo4uTbCA B YKa3aHHOM ANA KaXAoro guameTrpa
KnanaHa jranasoHe pacxofoB (CM. TEXHUYeCKre Xapak-

Puc. 24. Homoepamma 054 8eibopa knanaHa AB-QM.
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Tepuctukmy knanaHos AB-QM). 1na aToro yno6bHo nonb-
30BaTbCA HOMOrpaMMmoOW, NpeacTaBNeHHON Ha puc. 24.
Mpn 3ToM npepnouyteHue crnepyeT oTAaBaTb KhamaHy
HavMmeHbllero Kanubpa. Ecnn knanaH AB-QM npepHa-
3HavaeTcA AnA YyCTaHOBKM Ha ¢3HKoWne, To ero aua-
MeTp peKoMeHAyeTCA NPUHUMATbL MO AnameTpy npuco-
eANHUTeNbHOro NaTpy6Ka Tennoo06MeHHUKa.

[ns rapaHTum paboTocnocobHOCTM BbIGpaHHOrO Ta-
Knm obpasom KnanaHa AB-QM pgoctatouHo obecneunTb
MWUHMMANbHbIV Nepenaj faBfeHn Ha HeM:

APX;;'M =16 KMa (0,16 6ap) — AN KnanaHoB D,yz 10-20 mm;
APj5om = 20 kMa (0,25 6ap) — anst fl, = 25-32 mu;
AP)g v = 30 KlMa (0,35 6ap) — ana [, = 40-100 mu.

MakcMManbHO [OMYCTMMbIA Mepenaj Ha KnanaHe
AB-QM cocTaBnseT 400 klMa (4 6ap). OgHaKo ANs NCKo-
yeHuA WymMmoobpa3oBaHUA U KaBuTauuu (Npu Temnepa-
Type perynupyemoin cpegbl 100 °C n 6onee) nepenapg
JaBneHN Ha KflanaHe PpeKOMeHAYeTCs OrpPaHNUYUTb Be-
nnunHon 150 kMa (1,5 6ap).

Knananol AB-QM Ay = 10-50 mMm umeloT Ha-
pYyX-HYl0O NpUCOeAUHUTENIbHYI pe3bby, a KnanaHbl
,[ly = 65-100 mm — dnaHueBble. [na coeguHeHus
pe3b60BbIX KflanaHOB CO CTajlbHbiM TpybonpoBogom
MCNONb3yTCA CneunanbHble pe3bboBble UK nprBap-
Hble UTUHI CHAaKNOHON ralikoli (3aKa3blBaloTCA OTAENb-
HO MO 2 WT. Ha KJlanaH). ECTb Tak>ke KOMNNeKT GUTUHTOB
noAa Mamky AnA coefMHEeHUA KfanaHa ﬂ,y = 10—15 mm
C MegHbIM Tpyb6onpoBogom AmameTrpom 12 x 1 mMm
n15x1 mm.

6.4.2. Bbibop KOMOMHMpPOBaHHBIX perynupyowmx knanaHos AVQM n AFQM

Tak Kak knanaH AB-QM paccuntan Ha Py = 16 6ap un
Tuake. = 120 °C, To npu 6onee BbICOKMX NapameTpax pery-
NMpyemon cpefibl BO3MOXKHO MPUMeHeHV e KOMOVHUPOBaH-
HbIX KNarnaHoB C aHanornyHomn ¢yHKuMen nopnepaHus
NOCTOAHHOrO Nepenaaa aasneHun Tuna AVQM n AFQM.

BCTpOEHHbII B 3TWM KOMOMHMPOBAHHbIE KJlamnaHbl
perynatop nepenaja pfAaBieHU MoALepXuBaeT Ha
cefine perynupylolero KnanaHa nepenag faBneHUn
AP, =20 kMMa (0,2 6ap).

Bbibop [aHHbIX KnamaHoB, Kak M KnanaHa AB-QM,
NPOV3BOANTCA TaKXKe MO PacyeTHOMY pacxogmy.

MuHMManbHO HeobXxoAUMbIA nepenaj OaBleHUN
APavom(aFQm) B 6ap ana HopmanbHO paboTbl KNanaHoB
AVQM 1 AFQM paccunTbiBaeTcs no ¢opmyne:

MWH.

2
1,2G
AP pvamarqm) = [

+ APy, (23)

Vs

rae G, — PpacuyeTHbIl Pacxof Perynmpyemon cpefpl,
npoxoasuen yepes KnanaH, M3/'~I;
Kys — MakcumanbHas nponyckHas cnocobHOCTb Knana-
Ha AVQM (AFQM), m3/y (cm. npunoxeHwe 2, cTp. 57);
APy, — nepenap paBneHui, NnogaepxnBaembliii Ha cep-
Jle perynupytouero Knanasa, 6ap.

BmecTe c TeM peanbHO NPUHATLIA Nepenag AaBneHuni
Ha KOMOUHMPOBAHHOM KNlanaHe foJIKeH ObITb He MeHee
50 kMa (0,5 6ap).

6.4.3. Bbi6op TpaAuLMOHHbIX CefleNibHbIX Perynupyowmnx KianaHos

Bbi6op cefilenbHbIX perynupyoLmx KnanaHos nponsBo-
OUTCA MO TPAaAMLUNOHHOM MeToAnKe, obLel ans Bcex nc-

MOJTHUTEJIbHBIX MEXaHN3MOB PErynupyoLwmx yCTponcTs
(perynAaTopoB Temnepatypbl M faBNeHWUA NPAMOro AencT-
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BUA, PErynupylowmx KinanaHoB C 3feKTpornpusogamm).
DTa METOAMKA MOXET TaKXe MCMonb30BaTbCA NPy Nofa-
60ope 6anaHCMPOBOYHONM, MOAMUTOUYHOW (CONEHOUOHbBIX
KnanaHoB) 1 Apyroi TpybonpoBogHOM apmaTypbl.

Perynupyowuin kKnanaH goskeH nponyctuTb B 6ec-
KaBUTaLMOHHOM U1 6eClyMHOM peXxume pacyeTHoe
KONMYeCTBO TEMNo- UN XONIO[OHOCUTENA Yepes Tenno-
obmeHHbIi annapaT OBY npu 3afjaHHbIX NapameTpax
SHeproHocutens, obecneunB Tpebyemoe KayecTBO U
TOYHOCTb PeryfnpoBaHuaA (B COBOKYMHOCTU C perynu-
pyloLWMMK YCTPONCTBaMM U npnbopamu).

B ocHoBe nopgbopa TpaAWUMOHHOIO perynupytolle-
ro KflanaHa IeXuT ero yCiaoBHasA MPOMycKHasa crnocob6-
HocTb Ky (puc. 17, cTp. 22).

Mpn BbibOpe knanaHa ero K¢ AonxHa ObiTb paBHa
unu 6nm3Ka K 3HaYeHW PacyeTHOW MPOMYCKHOW Cno-
cobHocTm K2

Kys= 1,2 K, . (24)

PacueTHasa nponyckHas cnocobHOCTb onpeaenseTcs
B 3aBUCUMOCTM OT PACYETHOIO Pacxofa TenoHOCUTeNA
yepes K/lanaH 1 3ajaHHOTO Nepenaja faBfeHnn Ha Hem
no éopmyne:

K = GT(X)
v— - — .

1000 -/ AP, (25)
rae Gqpx) — PaCyeTHbIN PacXoA Temnio- Uin XoNoJoHO-

CUTeNA Yepes KnamnaH B Kr/u;
AP,,,. — 3aAaHHbIi Nepenap AaBneHnin Ha Knanawxe, 6ap.

lpumeyanrue. Tlpy MCNONb30BaHUN [APYrMX efVHWL U3-
MepeHnsa GU3nYecKux BeNNUYUH ans pacyeta K, moryT mc-
nonb30oBaTbcA GOPMyIibl, NPrIBeeHHbIE B MPUOXKEHUN 6.

YcnoBHaa nponyckHasa cnocobHocTb knanaHa (Kyg)
ONnA BOAbl MOXeT ObiTb TakXe onpefesieHa Mo HOMO-
rpamme (cm. npunoxeHue 4) npu pacxofe G = 1,2 - Gyy).

Mpwn onpepeneHnn Tpebyemoi NPONYCKHOWM Cnocob-
HOCTU perynupyioLero KnanaHa pacxof SHeproHocuTe-
na Gy onpeaenseTca no opmyne (15).

Bbi6bop pacueTHOro nepenaga AaBieHU Ha Perynnpyto-
WKMX KJanaHax ABNAETCA Hanbonee COXHOW MpobeMon.
Ecnu pacxop Tenno- nnv XxonofoHoCHTeNs Yepes KamnaH 3a-
[aH OHO3HAYHO, TO MepenagomM AaBeHUN Ha HEM MOXHO
BapbupoBaTb. OT NPUHATOro nepenaga AaBNeHUA 3aBUCUT
He TONbKO Kanunobp KJanaHa, Ho 1 paboTocnocobHOCTb, AON-
rOBEYHOCTb PerynmpyloLero YycTponcTsa, 6eclymHOCTb
ero GyHKLMOHMPOBAaHWS, KAUeCTBO PerympoBaHus.

Bbl6bop nepenafoB AaBfeHW ANA BCEX perynupy-
IOWMX KNanaHoB TEMjoBOro NyHKTa cnegyeT npov3Bo-
ONTb KOMTMIEKCHO, BO B3aMMOCBA3M, C yYETOM KOHKpeT-
HbIX YCNIOBUIA U MPUBEAEHHbBIX HUXe TpeOOoBaHU.

1. Ina obecneuyeHna KauyeCTBEHHOro mpolecca pery-
JIMPOBAHMA 1 JONTOBEYHOWN paboTbl perynupytoLero Kna-
naHa nepenaj AaBneHui Ha NOMHOCTbIO OTKPbITOM Knana-

He [1o/KeH ObITb 60MbLIE UK PaBEH MONOBKHE Nepenaa
OaBNEeHN Ha perynnpyemom yyacTtke (cm. pasgen 6.2):

OTKp.
AP 2 0,50P,, . (26)

2. inAa KoppeKTHol paboTbl perynupylowero KnanaHa
nepenag AaBneHnii Ha HeM JOJIXKeH ObITb He MeHee 0,3 6ap.

3. Mpu ycTaHOBKe KnanmaHa Ha nopawlwem Tpybo-
NnpoBofe CUCTeMbl TEMNOCHAOXKeHMA Npy TemnepaType
TennoHocutena 100 °C n 6onee nepenap AaBleHUN Ha
HeM He [OJKeH MpeBbiWwaTb NpeAenbHO AONYCTUMOTO
3HauYeHWA, rapaHTMpylowero paboTy KnanaHa B 6ecka-
BUTALMIOHHOM peXunme.

Mpu 3TOoM AnA BbIOPAHHOrO KiamnaHa onpeaenseTca
npeaesbHO AONYCTUMbIVA nepenag fasneHnin AP, - wvakc. U
CpaBHMBAETCSA C MPUHATLIM Nepenagom npu pacyete K.

MpepenbHO gonycTUMbIA Nepenaj AaBfeHU Ha pe-
rynvpyioliem KnamnaHe paccuynTbiBaeTcs no dopmyne:

API':;:KCI =Z(P1 - Pyac), (27)

roe Z — Ko3pPpuUMeHT Hauana KaBuTtauyuu. NpruHumaeTcs
no Kartanory «Perynupytoume KnanaHbi» nnun u3 Mpunoxe-
HMA 2 B 3aBUCMOCTU OT UX TUNa 1 gnameTpa. B ocHoBHoM
3HauyeHnA Z HaxoaATcA B Anana3oHe ot 0,2 oo 0,6;

P, — u36bITOUHOE faBfeHVe TENOHOCUTENA Nepes
perynupymowmm KnanaHom B 6ap;

Phac. — 136bITOYHOE [jaBieHne HacbIWeHHbIX NapoB
BOAbl B 3aBUCUMOCTU OT ee TeMmnepatypbl T; B 6ap, npu-
HUMaemoe no Tabn. 1 (cTp. 7).

Ecnn paccuntaHHbin APx:K(' OKaXkeTcA MeHblue npu-
HATOro paHee AP, , TO HEOOXOAMMO NMNOO YMEHbLINTD 3a-
JaHHbIN Nepenaj faBneHn Ha KnanaHe nyTem nepepac-
npefeneHus ero Mexay 3nemMeHTamu TPy6onpoBOLHOM
ceTn, B TOM umcne 3a cyeT JOMNOSIHATENbHOWN YCTaHOBKM
KaKoro-nmbo ApoccenvpytoLero ycTponcTaa (Hanpumep,
pyuHoro 6anaHCYPOBOYHOrO KianaHa) nepej KnanaHom,
nmM6o nepemecTUTb KflanaH Ha obpaTHbI Tpybonposog,
roe Temnepartypa tensioHocutena meHee 100 °C.

4. Tpn NpYMeHeHNN Hepa3rpy>KeHHOro No faBneHunto
KnanaHa nepenag AaBfieHUN Ha HeM He [OMXKeH NpeBbl-
WaTb TaKXe npefenbHOro 3Ha4YeHus, CBbille KOTOPOro
KnanaH He GyaeT 3aKpblBaTbCA NOA BO3AENCTBUMEM NPU-
BOa, y KOTOPOro OrpaHnyeHo ycunue. na pasnnyHbix
CcoYeTaHW KNnanaHoB 1 3N1eKTPONPMBOAOB 3TN Npeaenb-
Hble nepenagbl AaBAeHUI NPUBEAEHbI B MPUIOKEHUM 3.

Ha npakTuke nepenap AaBfeHUN Ha TPAAULUOHHbBIX
perynupylowmnx KnanaHax B y3nax ynpasneHusa OBY
NpYHUMaeTCcA B AnanasoHe ot 0,5 go 1 6ap.

Mpu BbIGOpe YCNOBHOro MPOXOAa perynavpytolero
KnanaHa criegyeT UMeTb B BUAY, YTO CKOPOCTb perynmpy-
eMoW cpefbl He fOMKHA NpeBbiWwaThb 5 M/C BO BXOLHOM Nna-
Tpy6Ke KnanaHa, ycTaHOBNEHHOM B Npefeniax BeHTKame-
pbl 1 3,5 M/C — ANA KnanaHoB BHYTPU 06CNy>KMBaeMbixX
nometeHunin. lNMpegenbHble pacxofbl SHEProHocuTena B
naTpy6Kax KnanaHoB NpuBeAeHbl B NPUAOXKeHUN 7.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue

25



7.Y3J1bl YOPABNEHUA OTOMUTENIbHO-BEHTUNALULWNOHHbIMUN YCTAHOBKAMU

7.1. 06wan yactb

Perynupytowme KnanaHbl, ynpasnstoLiye npoleccamu Te-
nnoobmMeHa B BO3JyXOHarpeBaTesNifiX U BO3[YyXO-OXJlagu-
TenAxX OTOMUTENbHO-BEHTUNALUMOHHbIX YyCTaHOBOK (OBY)
BMECTe C 3arnopHO 1 6anaHCMPOBOYHON apmMaTypoi,
drNbTPaMn, KOHTPONBbHO-N3MEPUTESNIbHBIMU NPUGoPaMn 1
npy HEO6XOAUMOCTU C LMPKYALNOHHBIM HACOCOM 06bIy-

HO 06beAMNHATCA B y3/bl ynpasneHus. B nocobun npu-
BefeHbl Hanbornee pacnpocTpaHeHHble y3/ibl yrpaBaeHus
OBY. OHM npepcTaBneHbl B BUAE TEXHOOTMYECKUX CXEM,
KOTOpble COMPOBOXAATCA TabnuuaMm pekoMeHayembix
NS NPYIMEHEHUA B HUX MPUOOPOB 1 YCTPOWCTB, rae psag
No3MLMIA AaHbl B HECKOMNbKMX BapraHTax.

7.2.Y3en ynpas/jieHUA UeHTPpalbHbIMN OTONUTENIbHO-BEHTUNALNOHHbIMU YCTAaHOBKaM N KOHAULNOHEepaMun

Y3nbl npefHa3HayeHbl A paboTbl LEHTPANbHbIX TEMIO-
ncnonb3sytowmx annapatos OBY B aBTOMaTnuyeckom pe-
XKMMe, KOTOpbI NO3BONIAET:

>> nooddepxusame KoMpopmHele memnepamypHsle na-
pamempesi 8 06C1yKuUBaAEMbIX NOMEWEHUAX;

>> MeHAMb pezynupyembie napamempel 8 pasaudHele ne-
puo0bl 2004;

>> 3awuuame 8030yxoHazpesamesu, pabomaiouwue Ha
Hapy»Hom 8030yxe, om 3amep3aHus;

>> 8KJII0YAMb U BbIKJIIOYAMb 8eHMUIAYUOHHbIE yCMAHO8-
KU 8 3a0dHHbIe 4acbl N0 OHAM Hedesu;

>> KOHMpoauposams memnepamypy mensoHocuUmersns,
8038pawaemo2o nocsie 8030yxoHazpesamerseli 8 menJsio-
8yl cemo;

>> 3KOHOMUMb MeNJsiosyro U 3/1eKMPUYECKylo 3Hepauio,
coKpaw,asa npu 3mom 8elbpocel 8 ammocgepy 8peoHbIX
npodyKkmos c2opaHua monjuaa.

CxeMmbl Y310B ynpaBfieHUs pa3feneHbl Ha 4 rpynnbi:

>> Y3/l ynpassieHus 8030yxoHazpesamesem 0718 N00O-
2pesa HapyxHozo 8030yxa c ompuyamesnbHol memnepa-
mypoui ¢ NpOXOOHbIM pe2ysIupyroUWUM K1AanaHoM U YUupKy-
JIAYUOHHbIM Hacocom (cx. 7.2.1);

>> Y3716l ynpassieHus 8030yxoHazpesamesiem 0718 No0o-
2pesa HapyxHo2o 8030yxa c ompuyamesibHol memnepa-
mypoUl ¢ NpoxXoOHbIM KAandHom 6e3 YUpKYTAYUOHHO20
Hacoca (cx. 7.2.2);

>> Y3716l ynpassieHus 8030yXoHdzpesamesieM 8MmMOpo20
nooozpesa (30HasnbHbIM Nodozpesamesiem) uau 8030yxo-
oxsiadumesieM C NPOXOOHbIM pe2ynupyowum KaanaHom
(cx. 7.2.3);

>> Y3716l ynpasaeHua 8o30yxooxsaoumesemM, mpexxooo-
8b6IM pe2ysupytouUM KNanaHom (cx. 7.2.4).

Bbi6op cxembl 1 TNa NpYMeHEeHHOro B Hell o6opyno-
BaHUA (MPU MHOroBapUaHTHOM NpPeANoXKEeHNN) AOSIKEH
OCyLeCcTBNATLCA B 3aBUCMMOCTU OT MpefHa3HayeHus
y3na, napameTpoB TEN0- U XONOA0HOCUTENA, TNApPaB-
JINYECKUX PEXMMOB B TPYOOMNPOBOAHbIX CETAX, XapaKTe-
pa ynpaBnaowWwmx CUrHanos CUCTeMbl aBTOMaTUYECKOro
perynupoBaHus.

>> Y3en1 nepegoli epynnel B COOTBETCTBUN C TpebOBaHU-
Aamyu CHul npeanoyYTUTENbHO MPUMEHATb ANA BO3AY-
xoHarpesaTtenen OBY, B KOTopble B XONOA4HbIN NePUOL,
rofa noctynaeT Hapy»KHbIi BO3AYX C OTpULATeNIbHbIMU
Temnepatypamu. YCTaHOBJIEHHbIN B y3fe UMPKynAumM-
OHHbI HAacoC BbINOAHAET GYHKLMIO 3aWnTbl OT 3amep-

3aHuA BoAbl B TpybOKax BO3fAyXoHarpemaTens 3a cyeT
obecneyeHnsas MOCTOAHHOrO pacxofa TemnoHOCUTENA
yepes TennooOMeHHbIVi annapaT Mnpu KayecTBEHHOM
perynmpoBaHun ero temnepatypbl. [lpyn 3Tom perynu-
poBaHuMe TeMnepaTypbl MOXET YCMELIHO OCYLeCTBAATb-
CA C MOMOLLbIO MPOXOAHOTO pPeryanpyoLero KnanaHa c
3NeKTPUYECKNM MPNBOAOM laXe B Cllyyae OANHAKOBbIX
napameTpoB TEMIIOHOCUTENA [0 1 NOCAe y3a ynpasne-
HuAa OBY.

MNpumeHeHne y3nos ynpasneHua OBY c Tpexxopo-
BbIM PErynmpyoLnm KnanaHoMm He pekoMeHAyeTca no
pAgy NpyuYmnH:

— TPexxofoBble KianaHbl He MOryT obecneynTb no-
CTOAHHbIA pacxof TenjoHOCUTENA uepe3 BO3[YXO-
HarpeBaTe/lb BEHTYCTAaHOBKM M3-3a «MPOBajoB» B UX
XapaKTepucThKax perynnpoBaHuA U, Kak CnefcTeue,
KaueCTBEHHOro NojjepkaHna TemnepaTyp BO3AyXa;

- AnA paboTbl TPEXXOLOBbIX KNanaHoB B ONTWManb-
HOM pexrme Heo6Xo4MMO CTabunM3MpoBaTh Nepenagbl
AaBlieHN Ha NpPsAMOM M 6alinacHOM nMpoxofe KianaHa
C MoMoLLblo 0653aTeNIbHO YCTaHaBNMBAEMbIX TMAPaBIN-
YeCcKUX perynatopoB faBeHuns;

-  MOWHOCTb LMPKYIALUMOHHBIX HAaCOCOB B Yy3nax
ynpaBneHua OBY npu TpexxodoBbix KianaHax Bbllle,
yeM NPU NCMONb30BaHNY NMPOXOAHbBIX KarnaHoB.

MoaTomy nofgo6HbIe y31bl ynpaB/ieHUs B NOCO6MM He
npencTaBieHbl.
>> Y3es1 8mopol epynnel IMeeT TO e Ha3HauyeHune, YTo
n y3en nepsou rpynnbl. OgHako ero Jonyckaetca uc-
Nnosib30BaTb ANA YNpaBieHUs Tennoo6MeHHbIMM anmna-
patamy, HarpeBalWUMMN BO3AYyX C OTpuULATENIbHbIMY
Temnepatypamu, TONbKO MpU YCnoBUU obecneyeHus
rapaHTUPOBAHHOIO (MPOBEPEHHOro pacyeTom) Hesa-
Mep3aHuUA TENIOHOCUTENA NPU KONNYECTBEHHOM pery-
NIMPOBAHUN B Neprobl, Korga TemnepaTtypa HapyXHoro
BO34yxa 6nm3Ka K Hynio.
>> Y3en mpemeel epynnel — yHUBEpPCanbHbIA 1 Npume-
HAeTCA ANA ynpaBneHna Kak BO3ayxooxiagutenem npu
nepeMeHHOM pacxofe XoNiofoHoCUTena B Tpybonpo-
BOJHOW CeTU, TaK M YCTaHOBKOW ANA HarpeBsa Bo3gyxa oT
NONOXNUTENbHbIX TemnepaTtyp (BTOpOW MoJorpeB KOH-
anunoHepa nmbo nepBbili NOAOrPeB NocCne peumnpKyns-
LUKN Uy TennoobMeHHMKa cucTemMbl pekynepauun).
>> Y3en yemeepmol epynnel NpefHa3HavyeH Ana ynpas-
JIEHUA TONbKO BO34YX00XNaANTENAMU NP HEOOXOAUMO-
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CTV COXPAHEHMANOCTOAHHOIO PaCX0Aa XONOA0HOCUTENSA
B TpybonpoBoAHOW ceTu (JUKTyeTcAa OCOOGEHHOCTAMM
XONIOAUNbHOW YCTAaHOBKN).

Y3nbl ynpaBneHuns BKIOYAOT BCe Heobxoanmble ans
Kak[Q oW rpynmbl 31eMeHTbl, B TOM YnCIie perynvpyiouune
KnanaHbl C 3N1eKTPONPMUBOAOM, 3aMOPHYIO, CMYCKHYIO 1
6anaHCMpPOBOYHYIO TPYyOOMPOBOAHYI apMmaTtypy, uup-
KYNALNOHHbIN HACOC, AaTUMK TeMMepaTypbl TEMIOHOCHU-
Tens, KOHTPOJIbHO-U3MepUTesibHble NpUbopbI.

B kaxpow 13 rpynn y3nbl npeacTaBaeHbl B HECKOSb-
KX BapuaHTax: C MPUMEHEHWEeM HOBbIX TEXHOMOrui
(KOMBVMHMPOBAHHBIX PErynmpyLWnx KnanaHos) U B
TPaAULUUOHHOM peleHun (C O6bIYHBIMK pPerynmpyto-
WMMWN KNnanaHamu); C yCTaHOBKOW KJlanaHOB B MepBblX
ABYX Fpynnax perynmpyoLwmx KnanaHoB Ha obpaTHoOm
TpybonpoBofe TensioBon ceTu (nNpeanoytuTenbHoe
pa3MelleHne) unm Ha nopatolem Tpybonposoge (npu-
MEeHAeTCA TONbKO NPV MHAWBMAYANbHbIX TPeboBaHUAX
TennocHabXkatouen opraHnsaynm n B nocobum He pac-
CcMaTpuBaeTcA), a B YeTBEPTON rpynne — C UCNONb30-
BaHWEM PYYHbIX 1 aBTOMaTUYECKMNX GanaHCMPOBOYUYHbIX
KnanaHoB.

KOHCTpYKTMBHbIe pelueHns Y3710B pa3paboTaHbl C
yuyeToM peasibHOM NPaKTUKN NPOEKTUPOBaHWA, OLHAKO
MOTYT 6blTb M3MeHeHbI B 3aBUCMMOCTM OT KOHKPETHbIX
ycnoBuid. Perynupytolwme KnanaHbl B y3nax ynpasieHus
LueHTpanbHbiMn OBY obecneunBatoT nponopuroHanb-
Hoe perynupoBaHue.

MprvMeHeHVe KOMOWMHMPOBAHHbLIX pPerynnpytoLmx
KnanaHoB ABNAETCA ONTUMaNbHbIM pelleHrem. T Kna-
naHbl obecrneunBaloT Haunyylee peryanpoBaHme Tem-
nepaTtypbl BO3fyxa, Tak Kak nojfepxuBatT cTabunb-
HbI TMAPaBANYECKNIA peXnm paboTbl TPY60NpPOBOAHON
ceTu Npu NepemMeHHOM pacxofe SHeproHocuTenen 6es
YCTaHOBKM MHbIX NPYOOPOB 1 NpoBefeHNA TPYA0EMKON
Hanagku.

B kauecTBe KOMOMHUPOBAHHBIX PErynupyoLWmnx Kna-
MaHOB B CUCTEMax Ternyio- W XONOfOCHAGXeHUA LeH-
TpanbHbix OBY pekomeHayeTcA B NepByl ouepefb
ncnonb3osatb KnanaHbl AB-QM, a npu BbICOKMX na-
pameTpax TennoHocutena (cebiwe 120 °C) — pesbbo-
Bble KnanaHbl AVQM (Llyz 15-50 mMm) unu ¢dnaHueBblie
AFQM (A, = 65-100 mm). pn TPaAULIMOHHOM peLueHNN
B y3nax ynpasneHua OBY npegycmoTpeHbl cegenbHble
perynupympoume KnanaHbl C YC/IOBHbIM MPOXOAOM OT
15 po 100 mm. B 0cobbix cnyyasx OOO «[aHdocc» mo-
XeT YKOMMIeKTOBaTb Y3/ibl KnanaHamu 6Gonblumx Agua-
meTpoB (Ao 250 mm c K, 1o 900 M3/4. B HacTosALem noco-
611 He NpeACTaB/eHbl).

Perynupytowme kKnanaHbl y3n0B ynpaBieHWA Npu-
BOAATCA B AENCTBUE INEKTPUYECKUMU pelyKTOPHbIMMN
nprvBoAamMu MO CUrHaNam MECTHbIX 3/1eKTPOHHbIX pe-
rynatopos Temnepatypbl Tuna ECL Comfort 300 (c. 47)
WUAN OT eANHOW CMCTEeMbl frucneTyepmrsanm 3gaHns.

Tun snekTponpuBoda onpepenAaeTca npeaHasHa-
yeHvnem ys3na ynpasneHua OBY n xapaktepom ynpas-
nAawwero curHana. Tak, B y3nax, npeacTaBieHHbIX Ha
cxemax 7.2.1 n 7.2.2 Hapsagy € obblYHbIMU NpUBOJAMM,
npeanoXeHbl NPUBOAbI UK CrieynanbHble YCTPONCTBA
K HMM, OTKpbIBaloLWe KfanaH npu aBapuinHom obecto-
UMBAHMW CUCTEMbI YNpaBfieHNA ANA rapaHTUX 3awmnTbl
BO3JyXOHarpesaTenen oT 3amep3aHua. Bo Bcex cnyyaax
npusogbl cepum AMV npumeHAIOTCA NPU NMNYIbCHOM
TPexno3nymoHHomMm curHane 220 wnu 24 B, a npuBoabl
cepun AME — npwu aHanorosom curHane 0-10 B nnm
4-20 mA.

YcnoBHbI npoxop TpybonpoBoLoB Yy3NnoB ynpas-
fleHNA 1 yCTaHaBAMBAEeMOWM Ha HWUX apmaTypbl (Kpome
perynmpyowmx KnanaHoB) BbiOMpaeTca npu pekomeH-
OyemMOW CKOPOCTU ABUXKEHMA TENN0- AN XONOJOHOCH-
Tenda ot 0,3 po 1,2 m/c. B nomouwb NnpoeKkTUpoBLYMKaM B
NPUAOKEHUN 6 MPU YKa3aHHbIX CKOPOCTAX NpuBeAeHa
Tabnuua AMana3oHoOB pacxofa SHeproHocuTensa B Tpy-
6onpoBoAHON ceTu. [lonyckaeTcsA YCNOBHbIA MPoOXon
TpybonpoBOAOB M apMaTypbl MPUHUMaTb MO AnameTpy
naTpy6KoB TeMNO006MeHHbIX annapaTos.

Ha Tpy6onpoBofax ¢ ycNOoBHbIM NPOX0A0M A0 50 MM
MOXeT UCNoNb30BaTbCA Kak pe3bboBasn, Tak 1 dnaHue-
BaA apmaTtypa u perynupylowme ycTponcTea, a Ha Tpy-
60npoBoAax yCsIOBHbIM MPOXOAOM CBbile 50 MM TOMbKO
dnaHueBas.

[na obecneyeHna ONTMMaNbHbIX PEXMMOB PaboTbl
O06bIYHBIX MPOXOAHbIX Perynupyrowmnx KnanaHos pe-
KoMeHAayeTcA CTabunusnpoBaTb nNepenajg AaBneHUin
B TPy6OMNPOBOAHbIX CETAX CMCTEM TEMNO- U XONIOfOC-
HabXXeHUA, Hanpumep, NyTeM MPUMEHEHUA 3/eKTPo-
ABUratenen LeHTpanbHbIX LUPKYAALMOHHbBIX HACOCOB C
YacTOTHbIM Npeobpa3oBaTenem nNM60O C MOMOLLbIO TUA-
paBAMyYecKknX PerynaToposB nepenaga AaBAeHUN naun
nepenycka (cm. pasgen 9).

Mpwn ncnonb3oBaHWKM B y3nax ynpaBneHna KOMOUHH-
POBaHHbIX MPOXOAHbIX PEryanpylowmnx KnanaHos [o-
NnonHUTeNnbHasa ctabunusauua nepenaga faBleHUn, a
TaKXXe yCTaHOBKa PYYHbIX 6aflaHCMPOBOYHbBIX KNanaHoB
He TpebyeTcs.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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7. Y3nel ynpaessieHusa omonumeJslibHO-8eHMUJIAUUOHHbIMU yCMAaHo8Kamu

7.2.1. Y3en ynpaBneHus BO3gyXoHarpeBsaresieM AJ1A NoforpeBa Hapy»KHOro BO3ayxa C oTpuuaTenbHON TeMnepaTypon
C NMPOXOAHBIM PEryNPYIOWNM KNanaHom 1 LPKYAALUVOHHBIM HAaCOCOM

Puc. 25. ¥3en ynpasneHus 8030yxoHdzpesamesieM 0718 N0002pesda HAPYXHO20 8030yxd C ompuyamesibHoU memnepamypou ¢ Npoxoo-
HbIM pe2ysiupyouum KaanaHom U YUPKYAAYUOHHbIM HACOCOM. d — C KOMOUHUPOBAHHbLIM pe2ysiupyowum K1anaHom; 6 — ¢ppazmeHm
Y3710 C 06bIYHLIM pe2yIUpyoWUM KJIANaHOM.
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Tabnuya 4. [pubopsl u ycmpoulcmaa y3/1a ynpassieHus 8030yxoHazpegamersiem 071 n0002pesa HApyxHO20 8030yxd c ompuyamesibHol
memnepamypoli ¢ NPOXOOHbIM pe2y/IupyoWUM KIANAHOM U UUPKYISUUOHHbIM HACOCOM

Crp.

Ne HOMEHKNaTypbl
nosnuun OnucaHne NprGOPOB U YCTPOICTB C PEKOMEHAALIAMM MO X MPUMEHEHMIO peKkomeHayembIX
no cxeme npu6opos n

YCTPOWCTB
KnanaH KOM6VHVIPOBaHHbIV PerynnpyroLuii NpoXogHo (ONTMManbHOE peLleHue)
AB-QM AB-QM AB-QM Avam?) Avam? Avam?) AFQM")
C Hapy»KHON C Hapy»KHOWN dnaHueBbIn, C Hapy»>KHOW C Hapy»KHOW dnaHueBbIN, dnaHueBbIn,
1 pe3bboi, pe3bboi, YyTyHHbIN, pe3bbol, pe3bboi, UyryHHBbI, UYTyHHBbIN, 54-55
NaTyHHbIN, YYTYHHbIW, [, =65-100 mm, NaTyHHbIV, NaTyHHbIN, I, =32-50 mm, =65-100 Mm,
y

Ay=15-32mm, | [y =40-50 mm, Py=16 6ap, O,=15-25mm, | O, =32-50 Mmm, ﬁ?y =256ap, Py=25 6ap,

gy =16 6ap, Py =16 Gap, Twaxe, = 120 °C \];y =16 6ap, % =256ap, | Tyakc=150°C | Tyakc.=150°C
Tyake.=120°C | Tpakce.=120°C Twake, = 150 °C | Tyake.= 150 °C

KnanaH perynupyowuii npoxoaHon
VM2, VRB2, VRG2 VB2, dnaHueBbIN, VFM2, pnaHueBbli,

C Hapy»KHOW pe3bbon, MyhTOBOWN, C Hapy>kHOM UyryHHbIN, UYTYHHbIV,

1 NaTyHHbI, 6pPOH30BbIN, Pe3b0OiA, UyryHHbIV, Ay =15-50 mm, 0,,=65-100mw,

- I, = 15-50 M, I, = 15-50 Mm, [y =15-50 mm, Py =25 6ap, Py =16 6ap, 56-58
Py =25 6ap, };Y: 16 6ap, Py =16 6ap, Tuaxe, = 150 °C Tuaxe, = 150 °C
Tuaxe. = 150 °C Tyake, = 130 °C Tyake. =130 °C
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Tabnuya 4 (npodomxkeHue). [pubopel u ycmpolicmea y3/1a ynpasieHus 8030yxoHazpegsamersem 019 N0002pe8a HApyXHO20 8030yxd
C ompuyamesibHoU memnepamypoul ¢ NDOXOOHbIM pe2yupyoWuM K1anaHom U YUPKYAAYUOHHbIM HACOCOM

Crp.

Ne HOMEHKNaTypbl
nosmuun OnucaHune NpU6GoPOB 1 YCTPOICTB C peKoMeHAALMAMY MO UX MPUMEHEHNI0 pekomeHayembIX
1o cxeme npUGOpOB 1

YCTPONCTB
MprHagneXxHOCTN AN1A perynupyowmx KianaHos
MpucoegnHUTENbHbIE GUTUHIM
1/1 C HapyHoit pesbGoit unn C HapY»KHOW pe3b0oi 1 Mo NPYBapKy C BHYTpeHHel pe3bbon 34-56,59
nop npveapky ana AB-QM
-uy — 15—50 MM ana AVQM n VM2 anaVRG2
PeyKTOPHbIN SNEKTPUYECKNIA MPUBOA PErYNMpPYIOLLEro KianaHa
AMV(E) 120NL? AME435QM AMV(E)13 AMV(E)20 AMV(E)435 AME 655
fna AB-QM AMV(E)25SUP7) | [AMV(E)13SUI®) | [AMV(E)23SUP3) | [AMV(E)25SDIP?) | mnm AFQM®)
2 Lly =15—32Mm nna AB-QM nna AVQM na AVQM onaVRB2 n VRG2 nVFEM2 63-64
fy=40—100 Mm By=15mm, Lly =20—50 mm, VS2 ,Ely =15—50Mm ,Ely =65—100 Mm
VM29 VB2 | Ay=25mm, VM2u
,Ely =15—20mm |VB2 Lly =25—50 Mm
MprHagneXxHOCTN AN1A SNEKTPUYECKNX NPUBOAOB
Becnepe6oiiHblii ncTouHnk nutaHnsa AM-PBU25 Apantep 64
2N s AME 120NL ana ycraHosky AMV(E) 255D LA yctaHoBku AME655
A Ha knanaHbl VRB2 n VRG2 Ha knanaH AFQM
. Danfoss
3 Hacoc umpKynAauMoHHbIN He NPON3BOANT
KnanaH 6anaHCMpOBOYHbIN PYyUYHOI
4 MSV-BD Leno, My$TOBbIiA, NaTyHHbINA, MSV-F2 dnaHueBbli, YyryHHbINA, 65
Ay =15—50 mm, Py =20 6ap, Tyayc, = 120 °C Ay =15—200 mm, Py =16 6ap, Tyyayc, = 130 °C
QunbTp ceTyaTbin
5 FVR-D mybTOBBIIA, TaTyHHBbI, Y666 MydTOBbIN, 13 HEPXKABEIOLLel CTanu, FVF dnaHueBbliA, 4yryHHbIN, 20
)J,y =15—50 mm, ,Ely =15—50 Mm, )Zly =15—200 mm,
Py =25 6ap, Tyakc, =130 C Py =50 6ap, Tyyaxc, =200 C Py =16 6ap, Tyaxc, =150 C
KnanaH o6patHbiii
NRV EF mydToBbIi, 402 drnaHueBbIN, 812 mexdnaHuesbli, | 802 mexdnaHuesbli, | 802 mexdnaHueBsbIi,
NATYHHbII, YYTYHHbIV, NaTyHHbIN, NaTyHHbIN, YYryHHBbIW,
6 Ay =15—50 mm, [l =40—200 mw, [y =15—25 mm, [y =32—50 mu, [l, = 65—200 M, 71
TPy: 1_6 6ap;C Py =16 Gap, Py =40 6ap, Py =16 6ap, Py =16 6ap,
wac. = 100 Ty, = 100 °C Tyarc, = 350 °C Tyarc, = 200 °C Tyare. = 150 °C
KpaH wapoBoii 3anopHbIin
BVR X1666 mydTOBbIN, JiP-FF dnaHueBbIi, cTanbHOR,
7 MybTOBBIN, NATYHHbIN, 13 HepPXKaBetoLLen cTanu, Ly =15—200 mm, 68-69
ﬂy: 15—50 MM, Py: 30—15 6ap, ,U,y =15—25mm, P, =69 6ap, P,,=40—16 6ap,
T =120C Tyakc. =230 °C ¥MaKC =180°C
MakKC. 3
KpaH WwapoBori nof MaHOMETP C KNlanaHOM f/isl BbilyCKa Bo3fyXa
8 BVR-D [ly = 15 mm, Py, =40 6ap, Tyaxc, =110 C 68
KpaH wapoBoii cnnBHom
o BVR-C [l = 15—25 MM, Py =15 6ap, Tyaxc, = 90 °C 6
ABTOMaTN4ECKII BO3AYXOOTBOAUMNK

10 Airvent [l = 15 mm, Py = 10 6ap, Tyakc, = 110 °C 69

11 [laTunK Temneparypbl 06paTHOro TENNOHOCUTENS, MOFPY>KHOIA, C TMIIb30i1 N3 HepKaBeloLLeil cTani 47

12 MaHomeTp nokasbiBaloLynii He n%%’;',f;’;g AT

13 TepmomeTp nokasbisaoLwuii e n[;)o%rxggcs) T

1) Komb6uHuposaHHble knanaHel AVQM u AFQM cnedyem npumeHAMb MOJILKO 8 C/Tydde yCmMAaHOBKU pe2ysiupyloujezo KaanaHa Ha nooddiowem mpy6onpogode cucmems mensio-
cHabXxeHus npu memnepamype menaoHocumens ceviwe 120 °C.
2) AMV(E) 120NL He umerom 3awumHoti yHKyuu. Imot yHKyuel mozym 6eime obecnedeHbl monsko AME 120NL npu nomowu AM-PBU 25.
3) B keadpammbix ckobKkax — npueodsi € 3auumHol yHKyued, 0mKpsIBaloUiUe KAaNaHsl NpU 06eCMoYU8aHUU CUCMeMbI.

4) AMV(E) 255D coedunsemcs ¢ knananamu VRB2 u VRG2 Yepe3 00NOJIHUMENIbHO 3aKasblieaemblli adanmep.
5) AMEG655 ¢ knanarom AFQM coedursemcs 4epe3 00NOHUMesbHO 3aKasbigaembili adanmep.

6) vm2 Ay =20 mm moneko cK, =4 M,
7)AMV(E) 255U coedunsemcs ¢ knananom AB-QM ﬂy:40—700 MM Yepe3 00NOSIHUMesIbHO 3aKassieaemeili adanmep.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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7. Y3nel ynpasJ/ieHusa omonumeJsibHO-8eHMUJIAUUOHHbIMU yCmaHo8Kkamu

7.2.2. Y3en ynpaBneHus BO3gyXoHarpeBartenem s NoforpeBa Hapy»kHOro Bo3ayxa C oTpuuaTesibHO TeMnepaTypoil
C NPOXOAHBIM PEryNNPYOLWMM K/lanaHoM 6e3 LMpKynsaLuMOHHOro Hacoca

Puc. 26. Y3en ynpasneHus 8o30yxoHdzpesamesiem 018 N0002pesa HApyxHO20 8030yxa c ompuyamesibHol memnepamypol ¢ Npoxoo-
HbIM pe2yiupyouum K1anaHom 6e3 YUpKyIayUuoOHHO20 HACOCA. a — C KOMOUHUPOBAHHBIM Pe2yupyouumM KnanaHom; 6 — gpazmeHm

Y3710 C 06bIYHbIM pe2yiupyoWUM K1anaHoMm.
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Tabnuya 5. [pubopsl u ycmpoulicmaa y3/71a ynpassieHus 8030yxoHazpegamesiem 071 n0002pesa HApyxHO20 8030yxd c ompuyamesbHol
memnepamypoli ¢ NPOXOOHbIM K/1anaHom 6e3 YUPKYIAYUOHHO20 HAcoca

Crp.

Ne HOMEHKNaTypbl
nosuummn OnucaHune Npr6opPOB 1 YCTPOICTB C PEKOMEHAALVAMMN MO NX NPUMEHEHWIo peKomMeHayeMbIxX
no cxeme npru6opoB un

YCTPOWNCTB
KnanaH KOMGVHVIPOBaHHbIV perynnpyoLmii NpoxXogHo (OnTMmanbHoe peLleHne)
AB-QM AB-QM AB-QM Avam? Avam? Avam? AFQM")
C Hapy>KHOW C Hapy>KHOW dnaHueBbIi, C Hapy>XHOW C Hapy>KHOW ¢dnaHueBbI, | pnaHUeBbIN,
1 pe3bboi, pe3bboi, UYryHHBbIN, pe3bbon, pe3bboi, YYTyHHBIN, UYryHHbIN, 54-55
NaTYHHBbIA, YYTYHHbIN, Ny =65-100mm, NaTyHHBbIN, NaTYHHBbIA, =32-50mw, | [1,=65-100 mm,
0,=15-32mm, ,l:l,y =40-50 mm, Py =16 6ap, ﬂy =15-25mm, ,Ely =32-50 Mmm, y= 25 6ap, Py =25 6ap,
gy= 16 6ap, Py =16 6ap, Tyakc, = 120°C Py =16 6ap, Py=256ap,  |Tyakc, =150 °C| Tyac, =150 C
Twake. =120 °C | Tyakc. = 120°C Twake. = 150°C | Tpake =150 °C
KnanaH perynupyiowmin npoxogHomn
VM2 VRB2 VRG2 VB2 VFM2
C Hapy>KHOW pe3bbol, My$TOBBIN, GPOH30BLIN, | C Hapy»HOW pe3bboil, dnaHueBsbIin, dnaHuesbIN,
1-a NaTyHHbIN, ﬂ]v: 15-50 mm, YYTYHHbIN, YYTYHHbIW, YYTYHHbIW, 60-62
,EI,y =15-50 Mm, y= 16 6ap, ):ly =15-50 mm, )J,y =15-50 Mmm, ):ly =65-100 Mm,
Py=25 6ap, Twake. = 130 °C Py= 16 6ap, Py=25 6ap, Py= 16 6ap,
Twaxe, = 150 °C Tyake.=130C Twaxe. = 150 C Taxe. = 150 C
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Tabnuya 5 (npodonxeHue). [lpubopsl u ycmpolcmea y3/1a ynpasrieHus 8030yxoHdzpesamesieM 0718 no0o2pesa HApyXHO20 8030yxd
c ompuyamesnibHol memnepamypou ¢ NPOXOOHbIM KIIANaHOM 6e3 YUPKYISUUOHHO20 HAcoca

Crp.

Ne HOMEHKNaTypbl
nosvuumn OnucaHue Npu6opPOB 1 YCTPOICTB C peKOMEeHZALMAMY MO UX MPUMEHEHUIO PeKomMeHAyeMbIX
no cxeme npm6ogos n

YCTPOICTB
MpuHapneXXHOCTN AN perynnpyioLwmx KnanaHos
MprcoepnHuTenbHbIe GUTUHIN
”n C Hapy»KHOWI Pe3bboI 1NN Nog NPUBapPKyY C Hapy»KHOW1 pe3bboi 1nn nog, C BHyTPeHHel pe3bboii 54-56,59
ona AB-QM npvapky ana AVQM, VS2 n VM2 ona VRG2
,Ely =15—50 mm
PeflyKTOPHbIN 31eKTPUYECKNI MPUBOJ PEryNVpPYIOLLEro KianaHa
AMV(E) 1 20NL? AME435QM AMV(E)13 AMV(E)20 AMV(E)435 AMEG655
nA AB-QM AMV(E)255U37) | [AMV(E)135UI3) | [AMV(E)23SUIY) | [AMV(E)25SDI3¥ | ana AFQM®) nVFM2
2 Ay=15—32mm ana AB-QM ana AVQM Ana AVOM AnAVRB2MVRG2 | [l =65—100 Mm 63-64
p'y=4o_1ooMM -uy: 15 MM, )\1),:20—50 MM, ﬂy= 15—50 Mm
V52, M20nvB2 | V32 By =25mm,
—15—20 VM2 uVB2
Ay=15—=20mm | p —25 Somm
MpyHapneXHOCTIN ANA SNEeKTPUYECKNX NPUBOAOB
21 Becnepe6oliHblii ICTOYHUK NuTaHuA AM-PBU25 ApanTtep 64,68
ana yctaHokn AMV(E) 255D na yctaHoBkn AME655
AnA AME 120NL Ha knanaHbl VRB2 n VRG2 Ha knanaH AFQM

KnanaH 6anaHCMpOBOYHbIN PYUHOIA

3 MSV-BD Leno My$TOBbIiA, ATyHHbIN, MSV-F2 ¢naHLeBbilii, YyryHHbIN, 65
[y =15—50 mm, Py = 20 6ap, Tyyayc, = 120 °C [ly=15—200 mm, Py = 16 6ap, Tyaxc, = 130 °C
QunbTp ceTyaTbin
FVR-D MybTOBBIIA, NaTyHHBbIIA, Y666 MmypTOBbBINA, FVF dnaHueBbIl,
4 ,EI,y =15—50 mm, 13 HepXKaBeloLLen cTanu, YYTYHHbIW, 70
Py =256ap, Tyakc, = 130 C Oy =15—50mm, Ay =15—200 mm,
Py=506ap, Tyakc, =200 °C | Py=166ap, Tyaxc.= 150 °C
KpaH LwapoBoii 3anopHbIi
BVR X1666 JiP-FF
MybTOBBIN, NaTyHHBbIN, MybTOBBIN, ¢dnaHueBbIN,
5 _ . o 68-69
):ly— 15—50 mm, 13 HepXkaBetoLuen ctanu, CTanbHOW,
Py =406ap, Tyaxc, =110 C fy=15—25mm, Ay =15—200 mm,
Py =69 6ap, Tyaxc, = 230 °C Py =40 —16 6ap, Tyac, = 180 °C
KpaH wapoBoii noa MaHOMETP ¢ K/1lanaHOM A BbiNyCKa BO3ayXa
6 68
BVR-D [l = 15 mm, Py = 40 6ap, Tyyac, = 110 °C
KpaH lwapoBoii cnnBHol
7 69
BVR-C [l = 15—25 MM, Py =15 6ap, Tyyayc, = 90 °C

ABTOMaTUYECKII BO3AYXOOTBOJUNK

8 69
Airvent [l =15 mm, Py =10 6ap, Tyjaxc, = 110 °C
9 [laTuvK TemnepaTypbl 06paTHOro TEMNNIOHOCUTENSA MOFPYXKHOV C rMIb30i U3 HepXKaBeloLLell cTanu 47
. Danfoss
10 MaHomeTp nokasbiBaloLwWwmn He NPoM3BOANT
. Danfoss

11 TepmomeTp nokKasbiBatoLnii He NPOV3BOANT

1) Komb6uHuposaHHble knanaHel AVQM u AFQM cnedyem npumeHamMb MoJibKo 8 C/Tydde yCmaHosKu pe2ysiupytouje2o KaanaHa Ha nodatowem mpybonposode cucmemsl mensio-
CHabxeHus npu memnepamype mensioHocumens ceviuie 120 °C.

2) AMV(E) 120NL He umetom 3awumHou pyHKyuu. Imol pyHkyuel mozym 66ime obecneyeHsl moasko AME 120NL npu nomowu AM-PBU 25.
3)p K8adpamHsuix cKobKax - npusoodsl ¢ 3awumHoli hyHKyuel, omkpelgarowue K1anaHsl Npu 06ecmoyusaHuu cucmemei.

4) AMV(E) 255D coeduHsemca ¢ knananamu VRB2 u VRG2 yepe3 donosiHumeneHo 3akasvigeaemoll adanmep.

5) AME655 ¢ knanaHom AFQM coeduHsemcs 4epe3 00NOIHUME/IbHO 3aKa3bledeMbili adanmep.

6) VM2 1, = 20 mm monsko ¢ K, = 4 m>/u.

7) AMV(E) 255U coeduHsemcs ¢ knanaHom AB-QM ,[[y:40—100 MM Yepe3 donosTHUMeIbHO 3aKka3vigaembll adanmep.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue

31



7. Y3nel ynpasJ/ieHusa omonumeJsibHO-8eHMUJIAYUOHHbIMU yCmaHoeKkamu

7.2.3. Y3nbl ynpaBneHus Bo3gyxoHarpeBartesemM BTOPOro nogorpesa (3oHanbHbIM nogorpesaTtenem) unm Bo3gyxo-
oxnaguTenem c NPOXoAHbIM PerynupylLwmum KnanaHom

Puc. 27. Y3nel ynpasneHus 8030yxoHazpesamesieM 8mopo20 nodozpesa (30HA/bHbIM nodozpegamersiem) usau 8030yxooxsiaoumesnem
C NPOXOOHbIM pezyiupyoWuM K1anaHoM. a — y3es ynpassieHus 8030yxoHazpesamesiemM ¢ KOMOUHUPOBAHHbLIM pe2yiupyowum Kiand-
HoM; 6 — y3es ynpasieHus 8030yxooxsaoumesieM ¢ KOMOUHUPOBAHHbLIM pe2ysTupyrowWum K1anaHoM,; 8 — pazmeHm y371a ¢ 06bI4HbIM
pezynupyowum K1anaHom.
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Tabnuya 6. Mpubopsl u ycmpoticmea y3na ynpasieHus 8030yxoHazpegamesieM 8mopo20 nodozpesa (30HabHbIM nodozpegamersiem)
usiu 8030yxoo0xs1aoumesieM C NPOXOOHbIM Pe2yIUPYIOUUM K1AaNaHOM

Crp.

Ne HOMeHKNaTypbI
nosuvyun OnucaHune NpU6GoPOB 1 YCTPOICTB C peKOMEHAALMAMI NO UX NPUMEHEHNIO pekomeHAyeMbIX
no cxeme npr6opos u

YCTPOWCTB
KnanaH KOMGVHVPOBaHHbIV PerynnpyroLuii NPoXogHo (ONTMManbHOe peLLeHue)
AB-QM AB-QM AB-QM
1 C Hapy»KHOWI pe3bboIA, NaTyHHbIN, C Hapy»KHOWi Pe3bOOWA, YyTyHHbIN, dnaHLUEeBbIN, YyryHHbIN, 54
ﬂy: 15-32 mm, Py= 16 6ap, ,El,y:40—50 MM, Py: 16 6ap, ﬂy=65—100 MM, Py, =16 6ap,
T=-10-120 °C T=-10-120C T=-10-120C
KnanaH perynupyioLnii NpoxoaHoi
VM2 VRB2 VRG2 VB2 ¢naHueBbIi, VFM2 ¢naHueBbii,
C HapY»KHOW pe3bboi, MydTOBBIN, C Hapy»KHO pe3bbor, YYryHHBbIA, YyryHHBbI,
1-a NaTyHHbIN, 6pPOH30BbIN, YYryHHbIN, ﬂy =15-50 mm, ,[ly =65-100 Mm, 56-58
)Zly =15-50 mm, ,L'J,y =15-50 MM, ,D,y =15-50 Mm, Py =25 6ap, Py =16 6ap,
Py=25 6ap, Py=166ap, Py=166ap, T=2-150°C T=-10-150°C
T=2-150 °C T=-10-130C T=-10-130C
MpuHapneXHOCTN ANIA perynupyoLmx KnanaHos
MpuncoeanHUTENbHbIE GUTUHIM
mhn C Hapy»KHOW Pe3bGoi N NoA NPUBAPKY | C HapY»KHOW Pe3b6oi 1A MOF NPUBAPKY C BHyTpeHHel pe3bboit ana VRG2 54, 56,59
ana AB-QM onavVvs2 n VM2
Lly =15-50 mm
PeyKTOPHbIN SNeKTPUYECKNA NPUBOA PErynupyoLero KnanaHa
AMV(E) 120NL AMV255U2) AMV(E) 10 AMV(E) 20 AMV(E) 30 AMV(E) 435 AME655
2 Ana AB-QM AME453QM | anaVM2VnvB2 | anaVM2uVB2 | pnaVM2nVB2 nA VRB2 ana VFM2 63-64
[,=15-32mm pAABQM | [, =15-20mm | Ay=25-50MM | [l =15-50 mm NVRG2 iy = 65-100 m
[ly = 40-100 mm [y =15-50 mm
MpuHapneXHOCTN ANA SNEKTPNYECKNX NPUBOAOB
2/1 Apantep 59
ana ycraHoBky AMV25SU Ha knannH AB-QM
KnanaH 6anaHCMpOBOYHbIN PYy4YHOI
3 MSV-BD Leno My TOBbIiA, NaTyHHbI, MSV-F2 driaHuUeBbil, UyryHHbI, 65
Ay =15-50 mm, Py =20 6ap, Tyac, = 120 °C Ay =15-200 mm, Py =16 6ap, Tyyakc, = 130 °C
QunbTp ceTyaTbin
4 FVR-D mybTOBBbIIA, TAaTyHHBbI, FVF dnaHueBbllA, 4yryHHbIN, 70
,Ely =15-50 MM, Py: 25 6ap, ,Ely: 15-200 Mm, Py: 16 6ap,
Tyvake,= 130 °C Twake, = 150 °C
KpaH wapoBoii 3anopHbIin
5 I%VR } JiP:FF 5 68-69
My}TOBbIN, NATyHHbIN, ¢dnaHLeBblIiA, CTanbHONM,
[y = 15-50 MM, P, = 30-15 6ap, Tyaxc, = 120 °C [ly=15-150 M, Py =40-16 6ap, Tyyayc. = 180 °C
KpaH lwapoBoi noa MaHOMETp C KnanaHoM A BbiNycKa BO3ayXa
6 68
BVR-D [ly = 15 mm, Py =40 6ap, Tyyaxc, = 110 °C
KpaH wapoBoii cnneBHom
7 69
BVR-C [l = 15—25 MM, Py = 15 6ap, Tyakc. = 90 °C
ABTOMaTUYECKII BO3AYXOOTBOAUMNK
8 69
Airvent [l = 15 mm, Py =10 6ap, Tyagc, = 110 °C
9 M = Danfoss
aHOMeTp NoKasblBaloLi He NPOW3BOAMT

10 T o Danfoss

epMOMeTp NoKa3sblBaloLWui He NPOW3BOAMT

1) VMZ,L]y =20 MM mosibko cK s =4 w3,
2) AMV255SU coeduHsemcs ¢ knanasom AB-QM 4yepe3 00NOP/IHUMEIbHO 3aKa3bigaemblli adanmep.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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7. Y3nel ynpaesieHuda omonumeJslbHO-8€HMUJIAYUUOHHbIMU yCMAaHoO8Kamu

7.2.4. Y3en ynpaBneHua BO3AYX00XNajuTeNnem ¢ TPEXXOA0BbIM PErYNPYIOWMM KinanaHoM

Puc. 28. Y3en ynpasneHus 8030yxooxsiaoumesieM C mpexxo008biM pe2yupyowum KJaanaHoM.
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Tabnuya 7. Mpubopsl u ycmpolicmea y3/1a ynpasieHus 8030yxoox1aoumesieM ¢ mpexxo008biM pe2yiupyiowum KJanaHom

Ne CTp. HOMEeHKNaTypbl
. PEeKoMeHAYyeMbIX
nosunuumn OnucaHve NPUGOPOB 1 YCTPOICTB C peKOMEeHAALMAMY MO UX MPUMEHEHUI0
npu6opos 1
no cxeme 7
YCTPOIACTB
KnanaH perynupyoLuii TpeXxoaoBoii
VMV VRB3 VRG3 VF3
C HapY»KHOW pe3bbol, MybTOBBIN, C HapY>KHOW pe3bboi, bnaHUEeBbI, YyryHHbIN,
1 NaTyHHbIN, 6POH30BbIN, YYTYHHbIW, ,Ely =15-100 Mmm, 5859
Ay =15-40 mm, Ay =15-50 mm, Ay =15-50 mm, Py=16 6ap,
Py:166ap, Py:166ap, Py:166ap, T=-10-130°C
T=2-120°C T=-10-130 °C T=-10-130C (150 °C gns
,Ely =65-100 Mm)
MprHagneXxHoCTN ANA perynmpyoLmnx KnanaHos
11 MpucoeanHuTeNbHbIE GUTUHTN 58-59
C Hapy»Hol pe3bboi ana VMV C BHYTpeHHeil1 pe3bboii fnsa VRG3
PepyKTOPHbIN SNEKTPUYECKNIA MPUBOA PETYNNPYIOLLEro KlanaHa
2 AMV(E) 10 AMV(E) 435 AME655 63-64
onavVMV nnaVRB3, VRG3 n VF3 onaVE3
,Ely= 15-40 mm )Zly= 15-50 mm ﬂy=65—100 MM
KnanaH 6anaHcMpoBOYHbIN Py4YHOI
4 MSV-BD Leno My¢pTOBbIIA, NaTyHHbI, MSV-F2 ¢naHLeBbIN, YyryHHbIN, 65
Ay =15-50 mm, Py =20 6ap, Tyakc, = 120 °C Ay =15-200 mm, Py =16 6ap, Tyayc, = 130 C
QunbTp ceTyaTbin
FVR-D My$TOBbIN, TaTyHHBbI, Y666 mydpTOBbIA, FVF dpnaHueBblIl, 4yryHHbIN,
5 ):lyz 15-50 Mmm, 13 HepxaBeloLLen cTany, ﬂy= 15-150 mm, 70
Py:25 6ap, ,Ely: 15-50 Mm, Py: 16 6ap,
Tyaxe. = 130 °C Py =50 6ap, Tyaxc, = 200 °C
Twakc, =200 °C
KpaH wapoBoli 3anopHbIin
BVR X1666 MydTOBbIN, JiP-FF ¢naHueBblit, cTanbHoM,
7 MybTOBBIN, NaTyHHBbIN, 13 HepxKaBetoLLen cTany, O, =15-200 mm, 68-69
Ay =15-50 mm, Py =30-15 6ap, Ay =15-25 mm, Py =69 6ap, Py =40-16 6ap,
Tyaxe, = 120 °C Tyaxe, =230 C Tiaxe, = 180 °C
KpaH WwapoBori nog MaHOMETP C KNlanaHOM [Jifl BbilyCKa BO3JyXa
9 68
BVR-D [, = 15 mm, Py =40 6ap, Tyake, = 110 C
KpaH wapoBoii cnnBHom
10 69
BVR-C [l = 15-25 mm, Py =15 6ap, Tyjakc, =90 C
ABTOMaTMYECKMI1 BO3yXOOTBOAUMK
1 69
Airvent [l =15 mm, Py =10 6ap, Tyaxc, = 110 °C
13 MaHoMmeTp nokasbiBaloLwmn Danfoss
He Npou3BoANT
14 TepmomeTp NokKasbiBaloLnin Danfoss
He npoun3BoanT

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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7. Y3nb1 ynpassieHuda omonumesibHO-8eHMuUJIAUUOHHbIMU yCMmaHo8Kamu

7.3.Y3nbI ynpassieHNA MeCTHbIMN OTONMUTE/IbHO-BEHTUNALNOHHbIMN YCTaHOBKaMM

Mpy UeHTpPanM30BaHHOM TEMIO- U XONIOAOCHAGXKeHNM
B KaueCTBe MECTHbIX OTOMMUTENIbHO-OX/IaANTENIbHbIX BEHTU-
NALMNOHHBIX YCTAHOBOK NMPUMEHSIOTCA ABYX UNIN YeTblpex-
TPYOHble G3IHKOMbI.

[OBYXTpyOHble G3HKOMNbI B COBPEMEHHOW MpPaKTUKe
yCTaHaBNMBaTCA NGO TONMbKO ANA OXNaXAeHWA BO3-
Jyxa obcnyxrBaemoro nomelleHus, nmbo AnA ero Ha-
rpeBa. OHU NOAKIIOYAIOTCA K CUCTEMaM TEMSIO- U XONOA0-
CHabXeHrA 30aHUA No ABYXTPYOHOW pa3fenbHol cxeme.

[ByxTpy6Has nepeksoyaemas Cxema B HacTosiLLee Bpems
He NPUMEHSAETCA 13-3a CJIOXKHOCTY €€ MeXCE30HHOW SKCMTy-
aTauuy, a TpexTpybHasa — Mo NpUYMHe ee HEIKOHOMUYHOCTU
13-3a CMeLLeHrA 06paTHOro Tenso- U XONIOLOHOCUTENA.

YeTblpexTpybHble G3HKOIbI ABNATCA YHUBEPCANbHbI-
MW annapatamu 1 NpefcTaBnAlT coboi ABa ABYXTPYOHbIX
annapata B ogHOM. K TennoobMeHHMKaM YeTbIpexTpyOHbIX
b3HKOMNOB MOABOAMTCA TEMO- U XONOLOHOCMTESNb MO
pa3fenbHbIM TPY60NpoBOAaM, Kak U K ABYXTPYOHbIM yCTa-
HOBKaM.

YeTblpexTpybHble G3HKOMNbI MO3BONAT HarpeBaTb
WA oxnaxpaaTb BO3AyX B COCEAHMUX MoMmelleHuax 6e3
B3aMMHOrO BAUAHUA APYr Ha Apyra W YNpaBnATb 3TUMM
npoLeccamm cambiM1 NPOCTbIMU Crocobamm.

PerynupoBaHue Temnepatypbl Bo3gyxa B 06CnyxuBa-
embIx G3HKOWMMaMM MOMELLEHMAX NPOU3BOAUTCA NyTem
M3MEHEHMNA pacxofa yepes Nx Tenn00OMEHHNKN Temnno- 1
XOJIOAOHOCUTENA C MOMOLLBIO PEryNNPYIOLMX KanaHoB.

Ha ctpaHuuax 39, 41 n 43 npepacTtaBneHbl Cxembl Y3/10B
ynpasneHua ¢G3HKOMNamm C YCTaHOBKOWN Perynmpytowwmx
YCTPOWCTB 1 3aMOPHO-CMYCKHOW TPyOONpOBOAHOM apMaTypbl.

CxeMbl pa3geneHbl Ha 3 rpynnbi:
>> y3/1bl 31EKMPUYECKO20 yNpasieHUs 8030yXoHazpesame-
NAMU p3HKOUI08;
>> y3/1bl 371EKMPUYECKO20 yNpassieHus oxaaoumenamu H-
Kous08;
>> y3/16l ynpasseHus 8030yXoHazpesamesaMu U 8030yX00X-
niadumenamu ¢ pe2yiamopamu NpAmMo2o 0elicmaus.

B Kkaxpol rpynne npuBefeHbl BapuaHTbl Y3/0B
B 3aBUCMMOCTM OT TUMA MPUMEHAEMbIX PerynnpyoLmx
YCTPONCTB, NPeAcTaBieHHbIX B COMPOBOXAAIOLMX CXEMbI
Tabnuuax. Ha cxemax npv MHOroBapuaHTHOM Mpefsioxe-
HVM — HOMep No3nLUK ABOVHOW (Yepe3 aeduc), rae nepsasn
YacTb — HoMep npubopa nunm ycTpomncTea, a BTopas — Ho-
Mep BapuaHTa no Tabnuiie, COOTBETCTBYOLLEN CxeMe.

MpepnoyuteHvie cnepyeT oThaBaThb y3/1am C MPOXOAHBIMY
perynupyowymMmn KnanaHamy 1 NepeMeHHbIM PacXofoMm
SHeproHocmTens B TPy6ONPOBOAHON CETU CUCTEM Tenso-
N XONOJOCHAGXKEeHUS.

MpoxofHble KnanaHbl C 3NeKTPUYeCKUMY NpuBoLaMM
OfVIHAaKOBO MPUMEHUMbI 1A ABYXTPYOHbIX U YeTblpex-
TPYOHbIX G3HKOINOB.

Ona ynpaBneHva $3HKOMMaMK, Kak U Ans LEeHTPasbHbIX
OBY, onTMManbHbIM peLleHnem ABAAETCA MPUMEHEHVEe NpPo-
XOAHbBIX KOMOVIHVMPOBAHHbIX PETYNPYIOWMX KanaHoB TuMna
AB-QM ¢ npviBofamn pasvuHbIX BUAOB, KOTOpble obecne-

UMBAIOT CTAGWNbHBIV MMAPABINYECKUI PEXIM paboTbl TPy-
6OMPOBOAHON CETU NMPU MEPEMEHHOM PACXOAe SHEPrOHO-
cnTeneit 6e3 NpoBefeHUA TPYAOEMKON HanagKn 1 OTINYHOE
KauyecTBO perynMpoBaHusa TemnepaTtypbl BO3gyXa.
Y3/bl C TPEXXOAOBLIMU KNanaHaMun ABAAIOTCA BbIHY>KAEH-
HbIM pelleHVeM. VX pekomeHAyeTcAa MPUMEHATb TOSbKO B
Cflyyae, Korfa TexXHONMOrA XONMOAWIbHOW CTaHuun Tpebyet
COXpaHeHUA NMOCTOAHHOIO PAcXofa XONOAOHOCUTENA B TPY6O-
NPOBOAHOW CETY XONOLOCHAGKEHNA HIHKONINOB.
B 3aBMCVMOCTM OT BbIGPAHHOrO THMa PerynnpyoLLero Ka-
naHa v ero NPrBoJa MOXeT OCYLLECTBAATLCA ABYXMO3ULMOH-
HOe 1N NPOMNOPLMOHaNIbHOE PerynMpoBaHne pacxofa sHep-
roHocuTeNA Yepes TennoobMeHHUKIN dIHKoMa.
MponopLyoHanbHOe perynmposaHie obecneunsaroT:
- knanaH AB-QM pefyKTOPHbIM  3MEKTPOMNPYBOLOM
AMV(E) 120NL, TepmoaneKTpuyeckum nprsogom ABNM
VSN C TEPMO3JIEMEHTOM NpAMOro fencTeua FEV-Z;

« KnanaHbl cepun VZL ¢ pegykTopHbIMU npusogamu AMV(E)
140, AMV(E) 140H;

« KnanaHbl cepun RA ¢ Tepmo3anemeHTamn NpAMOro Aeii-

ctBuAa T1na FEV, FEK n FED.

[ByXno3numoHHoe perynvmpoBaHne peanusyetca
C MOMOLLBIO KJTarnaHOB C TEPMONEKTPUYECKMMM NPUBOAAMMN
cepumn TWA:

« knanaHol AB-QM wun cepumn VZL ¢ npuBogom
Tuna TWA-Z;

« KnanaHol cepun RA ¢ npusogom tnna TWA-A.

YnpaBneHune 3neKTpyYecKMY NMPUBOZaMM Ha KrarnaHax
bIHKOWMNOB OCYLLEeCTBNAETCSA, KaK NPaBWO, OT LeHTPanun3o-
BaHHOW CMCTeMbl AucrieTyepm3aumn 3gaHums. [JByXno3nuyoH-
HOE perynvmpoBaHMe TakXKe MOXKET MPOU3BOAUTLCS C MOMO-
b0 KOMHATHOTO 3/IEKTPOKOHTAKTHOrO WSIN 3NEKTPOHHOTO
TepMOCTaTa, 06bIYHO COBMeLLatoLLero GyHKLUMIO ynpaBneHus
BEHTUNIATOPOM paHKOMNA.

B o6Bszkax (G3HKOWMOB, rae UCMONb3yTCA perynupyo-
e KnanaHbl cepun VZL, He nmelowme B CBOEN KOHCTPYK-
LMK YCTPOWCTB ANA OrPaHMNYeHns MPONYCKHON CrOCOBHOCTY,
npeayCcMOTPEH pPyYHOM 6anaHCMpPOBOYHBbIN KnanaH USV-I.

MpumeHeHne TpexxopoBbix KnamaHoB VZL3 wn VZL4
COBMECTHO C KnanaHom AB-QM (6e3 anekTponpuBoga
B GyHKLUMM cTabunmnsatopa pacxofa) No3BosIAET aBToMaTnye-
CKM cbanaHCMPOBaTb CUCTEMbI XONTOLOCHabXeHMsA 6e3 gonon-
HUTENBbHOWN YCTaHOBKM MHOTOUMCIIEHHBIX PYYHbIX 6anaHcMpo-
BOYHbIX K/anaHoB 1 NpoBeAeHA HafafouHbIX paboT.

[lnA onopoxHeHNsA G3HKONNOB MCMONb3YeTCA APeHaKHbII
KpaH knanaHa USV-l nan MSV-BD wnnn cnyckHom waposom
KpaH Danfoss.

Bbinyck Bo3ayxa 113 Gp3HKOIIOB OcCyLlecTBAAeTCA MMbo Ye-
pes3 crielmanbHbI KnanaH WwapoBoro KpaHa Danfoss, nmbo ue-
pe3 JOMOMHUTENBHO YCTaHaBIMBAEMbI BO3[YXOBbIMYCKHOM
KpaH.

[lnA KOHTPONA AOCTaTOYHOCTW Meperaga HaBneHuin Ha
KnanaHax AB-QM Havnbonee yaaneHHbIN 13 HUX Ha Kaxkaow no-
STa)KHOW BETBM AOMKeH ObITb NPefycMOTPeH C U3MepuTenb-
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7.3.1. Y3nbl 3N€KTPNYECKOro ynpassieHNs Bo3gyxoHarpesatenamu G¢3HKoMNoB

Y3nbl aneKTpnYeckoro ynpasfieHMA BO3AyXOHarpeBa- naHamu AB-QM (HoBoe pelleHMe), ynpaBnaemMbiMmn Kak
Tenamn G3HKONNOB NpefcTaB/ieHbl C 0ObIYHbIMY MPO- TEepPMO3IeKTPUYECKUMM MPUBOAAMU, TaK N peayKTop-
XOOHbIMW perynmpyowmnmm knanaHamm cepun RA n VZL HbIMW.

(TpaguLUMOHHOE pelleHne) U KOMOMHNPOBAHHBIMK Kila-

Puc. 29. Y3nel 31ekmpudeckoz0 ynpasieHus 8030yxoHazpesamenamu ¢p3HKol108. a — ¢ KOMOUHUPOBAHHbLIM pe2ysiupyrowum Kiaand-
Hom AB-QM; 6 — ¢ knanaHamu paduamopHsix mepmopezynamopos RA-N unu RA-C; 8 — c npoxoOHbIM pe2ysiupyrowum kaanaHom VZL2.

r‘l@,‘i
|

| 6
- b |l __ A d_

->

3-1

Om ucmoyHuKka
menna

Om ucmoyHuka
menna

2-2 3-2

Om ucmoyHuka
menna
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7. Y3nel ynpaesieHuda omonumeJslbHO-8€HMUJIAUUOHHbIMU yCMAaHOo8Kamu

Tabnuya 8. Mpubopel u ycmpolicmaa y3/1a 3/1leKkmpudecko20 ynpassieHus 8030yxoHazpesamesnem ¢h3HKouU1a

[ly=15Mm, Py =10 6ap, Tyyaxc =110 °C

Ne CTp. HOMeHKnaTypbl
np:ﬁ;pa OnucaHue Npu6opPOB 1 YCTPOICTB C peKOMEHAALMAMM MO X MPUMEHEHMIO 1 HOMEePOM BapuaHTa pe:g:\:g:gzin;blx
ycTpoiicTBa YCTpOICTB
KnanaH KOMGVHVPOBaHHbIN perynnpyoLuii NpoxoaHo (ONTMmanbHoe peLueHue)
1 AB-QM 54
C HapY>KHOW Pe3b0oIA, NaTyHHBbII, Ay=10—32mm, Py=16 6ap, Tyakc=120°C
KnanaH perynupyowuii npoxoaHon
1 RA-N 2 RA-C 3 vzL2
1-a C HapY»KHOW 1 BHYTPEHHeN pe3bbo, C Hapy»XHOW pe3bbon, C Hapy»XHoW pe3bbon, 60
NaTyHHbIN, NaTyHHbIN, NaTyHHbIN,
):ly =10-25 mm, ):ly =15-20 Mmm, ):ly =15-20 Mmm,
Py = 10 6ap, Tyakc, = 120 °C Py= 10 6ap, Tyakc, = 120 °C Py= 16 6ap, Tyakc, = 120 °C
MprHagneXXHOCTN ANA perynvpyowmnx KnanaHos
MpucoegnHuTenbHble GUTUHI
B o B o B 54,61
C Hapy»KHOW pe3bboi nnn C HapY>KHOW pe3b0oIt v Nog Nanky . . )
ron NpuBapKy A5 AB-QM anavzL2 C Hapy»HoW pe3bboi ana RA-C
TepMoaneKTpryeckuii NPYBOA PErynvpyioLLero KnanaHa
1 TWA-Z 2 TWA-Z 3 TWA-A
5 HOPMaJIbHO OTKPbITBIN, HOPMaJslbHO 3aKPbITbIlA, HOPMasbHO OTKPbITbINA, 62-63
[BYXMO3ULMOHHOTO YNpaBneHus, [BYXMO3ULMOHHOTO YNpaBNieHus, [BYXMO3ULMOHHOTO YNpaBNeHus,
ana AB-QM ﬂy: 10-32 Mm ana VZL2 ,Ely =15-20 mm ana RA-N Lly: 10-25 mm
mnm RA-C ﬂy =15-20 Mm
PepyKTOPHbIN SNEeKTPUYECKNIA MPUBOA PETrYNMNPYIOLLEro KianaHa
3 1 AMV(E) 120NL 2 AMV(E) 140 (H) 63-64
ana AB-QM Lly =10-32Mm anaVZL2 ,Ely =15-20 Mm
KnanaH 6anaHcMpoBOYHbII PYYHOI C ApeHa)KHbIM KpaHOM
4 Usv-I 65
MyQTOBbINA, NATYHHbIN,
Ay =15-25mm, Py =16 6ap, Tyakc, = 120 C
KpaH WapoBoii 3anopHbiii C KnanaHoM AN BbifycKa BO3fyXa
5 BVR-D 68
Ay =15-32mm, Py =40 6ap, Tyaxc, = 110 °C
KpaH wapoBoii 3anopHbIin
6 BVR 68
Ay =15-32mm, Py =40 6ap, Tyak, =110 C
KpaH wapoBoii cnneBHom
7 BVR-C 69

1) insi knanara RA-C npumeHalomca pumuHau, 8xooAawue 8 komnaekm RA-N u RA-G. 1o sonpocy ux 3akasa cnedyem obpawameca 8 000 «[JaHgocc».
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7.3.2. Y351bl 31€KTPMUYECKOro yrnpaBieHus BO3AYX00xNaauTenamm ¢sHKonnos

Puc. 30. Y316l 3nekmpuyeckoeo ynpasieHus 8030yxooxa0umenamu p3HKOUI08: a — C KOMOUHUPOBAHHbBIM pe2yiupyouumM K1anaHom
AB-QM; 6 — c knanaHamu paduamopHsix mepmopezynamopos RA-N unu RA-C; 8 — ¢ npoxoOHsIM pezynupyowum knanaHom VZL2;
2 — C mpexx0008biM pezynupyowum knanaHom VZL3 unu VZL4.
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7. Y3nel ynpaesieHuda omonumeJslbHO-8€HMUJIAYUUOHHbIMU yCMAaHoO8Kamu

Tabnuya 9. Mpubopel u ycmpolicmaea y3/1a 31eKkmpudecko20 ynpasseHus 8030yxooxsiaoumesnem ¢h3HKolU1a

Ne ICTp. HOMeHKnaTypbl
npubopa . peKomeHAyeMbIX
- OnucaHne Npr6opOB 1 YCTPOIICTB C PeKOMeHAALMAMM MO UX NPVIMEHEHMIO 1 HOMEPOM BapuaHTa npr6opos n
yCTpoiicTBa YCTPOWCTB
KnanaH KOMGVHVPOBaHHbIV pPerynnpyoLui NpoxoaHo (OnTMmanbHoe peLueHue)
1 AB-QM") 54
C Hapy>KHOW pe3bboiA, TaTyHHBbI, Ay=10—32mm, Py=16 6ap, Tyakc. =120 °C
KnanaH perynupyowuii npoxoaHon
ﬂ RA-N ﬁ RA-C VZL2
1-a C Hapy»>kHOW 1 BHYTPeHHel pe3bboi, C Hapy»HOW pe3bboi, C Hapy»HoW pe3bboi, 60
naTyHHbIN, NaTyHHbIN, NaTyHHbIN,
JJ,y =10-25 mm, Ll,y: 15-20 Mmm, Ll,y =15-20 mm,
Py =106ap, Tyakc. = 120 °C Py=106ap, Tyaxc. = 120 °C Py =16 6ap, Tyaxc =120 °C
KnanaH perynuvpyowmii Tpexxofosou
16 1 vzL3 2 vZL4 60-61
) C Hapy»XHOW Pe3bboi, NaTyHHbIN, c 6ainacom, Hapy>KHOW pe3bboii, NaTyHHbIN, -
Ny =15-20 Mm, Py, =16 6ap, Tyakc, = 120 °C Ay =15-20 mm, Py =16 6ap, Tyaxc, = 120 °C
MpuHagneXxHoCTN ANA perynmpyrowmnx KnanaHos
MNpucoegnHuTeNnbHbIE GUTUHIN 54 61
C Hapy»KHOW pe3bboii nnn nop C HapY»XHOW pe3bboii v Nog Naky . . 2 '
npvBapKy Ans AB-QM anaVZL2 C Hapy»Hol pe3bboit ana RA-C
TepmoaneKkTpuyeckunii NPUBOJ, Perynnpyouiero KnanaHa
ﬂ TWA-Z ﬂ TWA-Z ﬂ TWA-A ﬂ ABNM
HOPManbHO 3aKpPbITbIN, HOPManbHO OTKPbITbIN, HOPManbHO 3aKpPbITbliA, HOPMasnbHO 3aKpPbITbIiA,
NA [BYXMNO3NLNOHHOIO NA [ABYXMO3NLNOHHOIO [IBYXMO3MLVOHHOTO c norapuipmmyeckomn
2 yNpaBfieHys KnanaHom ynpasfieHns KnanaHamm ynpasfieHus VI NINHENHO 66-67
AB-QM VZL2,VZL3 vnnVZL4 nna RA-N ﬂy: 10-25 Mm unu XapaKTepuCTUKomn
fy=10-32mm Lly =15-20 Mmm RA-C Ay=15-20 Mm perynnposaHua
ona AB-QM
Lly: 10-32 Mm
PeflyKTOPHbI NeKTpUYeCKMi NPUBOJ PEryNnpyIoLLero KnanaHa
3 1 AMV(E) 120NL 2 AMV(E) 140H 67-68
ona AB-QM Lly =10-32mm anaVZL2,VZL3 nan VZL4 ,Ely= 15-20 mm
MpuHagneXxHoCTN ANA SNeKTPUYECKX NPUBOAOB 62
ApanTep anAa yctaHoBky npusopa ABNM Ha knanaH AB-QM
KnanaH 6anaHCcMpoBOYHbI PYYHOI C ApeHa)XXHbIM KpaHOM
USV-I
4 MydTOBBI, NAaTYHHbIN, 65
Ay =15-25mm, Py =16 6ap, Tyax, = 120 °C
KpaH wwapoBoii 3anopHbiii € KlanaHoOM /1A BbiNycKa Bo3jyXxa
5 N 68
BVR-D [ly = 15-32 MM, Py = 40 6ap, Tyyaxc, = 110 °C
KpaH wapoBoi 3anopHbii
6 . 68
BVR [ly = 15-32 mm, Py = 40 6ap, Tyakc, = 110 °C
KpaH wapoBow cnvuBHOM
7 . 69
BVR-C [l =15 mm, Py =10 6ap, Tyakc, = 110 °C

N B cxemax ¢ knanaHom VZL3 u VZL4 AB-QM npumeHsemcs 6e3 3/1ekponpugodad 8 Kayecmee asmomMamuyeckozo cmabuiuzamopa pacxood.
[Ana knanaua RA-C npumeHalomca pumuteu, 8xodauwue 8 komnaekm RA-N u RA-G. 1o onpocy ux 3akasza cnedyem obpawamecs 8 000 «JaHgpocc».
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7.3.3. Y35bl ynpaBneHus Bo3gyxoHarpeBaTensimu u Bosgyxooxnagutensamu ¢p3HKoNnos

Puc. 31. Y3nbl ynpagneHusa ¢ pezynamopamu npsamozo Oelicmeus 011 8030yxoHazpesamersnel u 8030yxooxsaadumersel ¢h3HKoUI08.
a— c knanaHom RA-N Ha 8030yxoHazpesamene 08yxmpy6Ho20 3HkoUna; 6 — ¢ knanaHom RA-C Ha 8030yxooxnadumesne 08yxmpy6Ho20

¢3HKolna; 8 — ¢ knanaHamu RA-N Ha 8030yxoHazpesamerie u 8030yxooxsadumersie YemolpexmpybHo20 hp3HKoUA.
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41



7. Y3nel ynpaesieHuda omonumeJslbHO-8€HMUJIAYUUOHHbIMU yCMAaHoO8Kamu

Tabnuya 10. Mpubopel u ycmpolicmea y3/1a ynpassieHus ¢ pe2ysiamopamu Npamo2o 0elicmaus 0718 8030yxXOHAzpesameris U 8030yX00X-
nadumens ¢aHkolna

Crp.
Ne
60pa HOMeHKNaTypbl
npuoop OnucaHve NpU6GOPOB 1 YCTPOICTB C peKOMeHAALMAMI MO X MPUMEHEHMIO 1 HOMEePOM BapuaHTa pekomeHayembIX
wnm nou6
. pu6opos 1
yCTpoiicTBa YCTPOIICTB
KnanaH KoM6VHPOBaHHbIN PerynnpyoLuii NpoXoaHo
1 54
AB-QM ¢ Hapy>xHoIt pe3b6ol, NaTyHHbIi, [ly = 10-32 MM, Py =16 6ap, Tyaxc, =120 °C
KnanaH perynupyowuii npoxoaHon
1 RA-N ﬁ RA-C
C Hapy>XHOW 1 BHYTPEHHe pe3bboi, NaTyHHbIN, C HapY>KHOW pe3bbol,
1-a ,[ly =10-25mm, NaTyHHbIN, 60
Py=10 6ap, Ay =15-20mm,
Twaxe. = 120 °C Py =16 6ap, Tyakc, = 120 C
(mna BO3gyxooxnapuTens)
MprHagneXxHoOCTN ANA perynmpyoLmnx KnanaHos
MNpucoeguHuTenbHble GUTUHIU -
C Hapy»XHoI pe3bboit ana RA-CV
TepMocTaTMyecKnii SNeMeHT ANA PerynnpyioLiero KnanaHa
1] Fevz ﬂ FEV-IF ﬂ FEV-FF ﬂ FEK-IF ﬂ FEK-FF ﬂ FED-IF ﬂ FED-FF
CO BCTPOEHHBIM | CO BCTPOEHHbIM C ANCTaH- CO BCTPOEHHbBIM C AnCTaH- CO BCTPOEHHBIM |C ANCTAaHLMOHHBIM
TemrepaTypHbIM | TemnepaTypHbIM LMOHHbIM  |TeMMePaTYPHbIM|  LIMOHHBIM | TeMrnepaTypHbIM | TeMnepaTypHbIM
aTunKom JaTurkom Temneparyp- JaTuMKOM  [TeMmepaTypHbiM|  AaTYMKOM JaTuvKoMm
[INA BO3[yX0- [J1A BO3AYXO- | HbIM AATUYMKOM | AJiA BO3AYXO- [laTukom LA BO3JyXO- [J1A BO3AYyXO-
HarpeBartens HarpeBatens InA BO34yXO- oxnagutens LS BO3JYXO- HarpeBaTens HarpeBaTens
2 cAB-QM cRA-N Harpesatens cRA-C oXNaguTensa  |YeTbIPEXTPYOHDBIX | YETbIPEXTPYOHDBIX 62
,Ely =10-32mm ﬂy= 10-25 mm c RA-N ,Ely =15-20 MM c RA-C cictem cicTem
,uy =10-25mm ,Ely =15-20 mm cRA-N cRA-N
,El,y= 10-25 mm )Zly =10-25mMm
1 BO3[lyXO- 1 BO3AyXO-
oxnaguTens oxnaguTens
cRA-C RA-C
,El,y= 15-20 Mm )Zly =15-20 Mm
KpaH WapoBoii 3anopHbiii C KnanaHOM Ans Bbinycka BO3fyXa
3 68
BVR-D [, =15 mm, Py=406ap, Tyakc,=110C
KpaH wapoBoli 3anopHbIin
4 68
BVR [l = 15—32mm, Py =40 6ap, Tyakc, =110C
KpaH wapoBoui cninBHom
5 69
BVR-C [y =15 MM, Py =10 6ap, Tyaxc, =110 C

) [Ana knanava RA-C npumeHalomca pumuHeau, 8xodawue 8 Komnaekm kananaHos RA-N u RA-G. o sonpocy ux 3akasa u npuobpemerus cnedyem obpawamecs 8 000 «JJaHgocc».
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Bo3aywHo-oTonuTeNbHble arperatbl paboTtawT B Mo-
3MLUNOHHOM pexume. Mpu OOCTUXEHUU TemnepaTtypsbl
BO3/[lyXa B OTan/jMBaeMOM NOMELLEHWY 3aaHHON Beu-
UYMHbI BEHTUJIATOP arperarta BbIK/OYAETCA U KlanaH Ha
TensioHocuTe e 3aKpbiBaeTCs.

B HeCKOMbKO MHOM MO3MLMOHHOM peXunme paboTaioT
TensioBble 3aBechl A/iA BOPOT. 3aBeca BKIOYAETCA Npu
OTKPbITUN BOPOT. Mpu 3aKpbITUN BOPOT 3aBeca Npoaos-
XaeT paboTaTb, MOKa TemnepaTypa B 30He BOPOT (Ha
pPaccToAHUN OT BOPOT, PABHOM UX WNPUHE) HE BOCCTa-
HOBMTCA O HOPMUPYEMOTO 3HAUYEHMA.

Bxoobl B o6lecTBeHHble 3aaHMA  obopyayioT
TENMOBbIMM 3aBeCaMu, KOTopble GYHKLUOHMPYIOT Kak

7.4.Y3nbl ynpaB/ieHNA BO3QYWHO-OTONNTENIbHbIMWN arperataMmu 1 TenJioBbiMn 3aBecamu

06blYHble BO3AYLIHO-OTOMNMUTENbHbIE YCTAHOBKM C MpO-
NOpLMOHAaNbHbIM perynMpoBaHnemM TemnepaTypbl BO3-
nyxa B BeCcTub6onax.

MosTomMy y3nbl ynpaBneHus 3aBecamu B 0O6LeCTBEH-
HbIX 3[4aHUAX aHaNOrMyYHbl y3nam AnA BO3[yXOHarpeBa-
Tenem BTOPOro WM 30HaNbHOro nogorpeBa (Ccm. pas-
gen 7.2.3). Y3nbl ynpaBneHWs BO3AyxoHarpesare-
NIAMW  OTOMWTENIbHbIX arperatoB W 3aBec ANA BOPOT
(purc. 32) MOXHO OCHaLLaTb KnanaHamm AByXMO3NLMOHHOIO
perynupoBaHua (13 HomeHKnaTypbl Danfoss — wapoBbiM
NMOBOPOTHbIM KnanaHoMm AMZ112 B KOMMNNeEKTe C pefyKTop-
HbIM SN1EKTPUYECKMM NPUBOLOM).

Puc. 32. Y3en ynpassiieHus omonumeJibHbIMU depezcamamu u 3asecamu onsa sopom.
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Tabnuya 11. lMpubopsl u ycmpolicmea y31a ynpasieHus 8030yxooxaoumesieM omonumesibHbiX azpezamos U 8030yWHO-Mensio8bix
3daeec ¢ K1anaHom 08YXNo03UyUOHHO20 pe2ysiupoB8aHuUs

Ne CTp. HOMeHKNaTypbl

OnucaHne NPpUGOPOB 1 YCTPONCTB C PEKOMEHAALIMAMM MO UX MPYIMEHEHNIO PEKOMEHAYEMBIX
nosuumn prbopoB 1 ycTp: p P! npr6opoB 1
no cxeme YCTPOWICTB

KnanaH perynvpyiowuii npoxoaHo

1 AMZ 112 61
My®bTOBbIN, NaTYHHbIN, C INEKTPONPVBOAOM
fy=15-25mm, Py =16 6ap, Tyakc, = 130°C

KnanaH 6anaHc1MpoBOYHbIN PyUHOIA

MSV-BD Leno
2 o . 65
My}TOBbIN, NATYHHbIN,
Ay =15-50 Mm, Py, = 20 6ap, Tyaxc, = 120°C

QunbTp ceTyaTbin

FVR-D Y666
3 MyGbTOBBIN, NTAaTYHHbIN, MybTOBBIN, U3 HEPXKaBEIoLEl CTanu, 70
Ay =15-50 mm, Py =25 6ap, Ay =15-50 mm, Py, =50 6ap,
Take, = 130 °C Takc, = 200 °C

KpaH LwapoBoii 3anopHbIi

Danfoss X1666
My®bTOBBIN, NaTyHHBbIN, My®bTOBBIN, 13 HEpPXKaBetoLLen cTany,
Ay =15-50 MM, Py =40 6ap, Tyac, =110 C Ay =15-50 MM, Py =69 6ap, Tyayc, =230 °C

68-69

KpaH wapoBoii noA MaHOMETP ¢ K/lanaHOM ANA BbiNycKa Bo3ayXa

BVR-D [l =15 MM, Py =40 6ap, Tyaxc =110 C

KpaH wapoBoii cnMBHOM

BVR [ly=15-25 MM, Py = 106ap, Tyaxc. =90 C

ABTOMaTUYECKUNIN BO3AYXOOTBOJUUK

7 69
Airvent [y =15 mw, Py =106ap, Tyax, =110 °C

i Danfoss
8 MaHomeTp nokasbiBarowuii e oS
9 TepMoMeTp NoKasblBaroLuii Danfoss

He npon3BoanT

44 M



8. ABTOMATU3ALUMUA LEHTPAJIbHbIX N MECTHbIX OTONMUTEJ/IbHO-BEHTUNALMNOHHbLIX YCTAHOBOK

8.1. CpepcTBa aBTOMaTM3aLUMm LeHTpanbHbix OBY

LleHTpanbHble OTONUTENbHO-BEHTUNALNOHHbIE yCTa-
HOBKM MOTYT ObITb MPAKTUYECKM MONIHOCTbIO OCHALLEHbI
cpeacTBamMy aBTOMATM3auMM U 3anMOpPHO-Perynmpyto-
el Tpy6onpoBOAHOI apMaTypoOIi, CrpynnMpoOBaHHON B
y3nbl ynpasneHus (cm. pasgen 7).

Ona aBtomatmsauymm OBY kKomnauus «HdaHdocc»
npegnaraet yHuMBepcasibHble 3NEKTPOHHble pPerynaTo-
pbl TemnepaTtypbl (KoHTponnepbl) ECL Comfort 210 n 310
(pwnc. 33).

Perynatop koHbUrypurpyeTca nof KOHKpeTHY1o 3aja-

Puc. 33. Konmponnepsi cepuu ECL Comfort 210 u 310.

4y aBTOMaTM3aLMy C MOMOLLbIO KJltoUYa MPOrpaMMmnpoBa-
HUA npunoxeHun. Ana ynpasneHna OBY npegHasHaueH
Kntoy npunoxxennn A214(314). MpunoxexHne A214 npep-
Ha3HauyeHO ANA COBMECTHON paboTbl C perynatopom
ECL Comfort 210, a npunoxeHne A314 — gna paboTbl C
ECL Comfort 310. MpunoxeHune A214 MoXeT TakXe Npu-
MeHATbCA B coyeTaHum ¢ ECL Comfort 310 B cnyuyae uH-
TErpupoBaHuA perynaTopa B CUCTEMY AUCNETYEPCKOro
KOHTpoONA 1 ynpasneHua no npotokonam Modbus, TCP
unu Modbus RTU.
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8. Aemomamu3sayus UeHmpalibHblX U MeCMHbIX OmonumeJsibHo-8eHMUJIAYUOHHbIX YyCMAHOB0K

[ [O)] 3.4

t
==

ECL Comfort 210(310)
A214(314) obecneymnBaer:

« yNpaB/ieHVe Perynvpyowmnmmn KnarnaHamy  3neKT-
ponprBoAaMy  MMMYNbCHbIM TPEXMNO3UNLNOHHbIM CUT-
HasloM B KOHTYpe NMoforpeBa BO3yXa U OXNa)KAeHus.
AHanoroBbIM CUrHANOM [J1A KOHTYpa OXNakAeHUsa npu
MCMONb30BAaHUN BHYTPEHHEro MoAyna paclumpeHus
ECA 32 gna npunoxenua A314;

+ 3alMTYy BO3JyXOHarpesarens, paboTatwLlero Ha Ha-
py>HOM BO3JyXe, OT 3aMep3aHu1A B HeM BOJbl MO Temre-
paType (Bo3ayxa unu Boabl);

+ KOMMNEHCAUUI0 BAVAHUA TemrnepaTypbl HapY>KHOro
BO34YyXa 1 BO3JyXa B NOMeLLeHNN;

+ BKJIlOUEHMe 1 BbiknoyeHne OBY B cooTBeTCTBUN C
HeenbHbIM rpaduKoOM U MeCAYHOWN NPOrpPammoli;

« KOHTPONb TemmnepaTypbl TeNJIOHOCUTENsA, BO3Bpa-
LLlaemMoro B TeMJIOBYIO CeTb NOC/ie BO3AYyXOHarpeBaTesns;

C KJIOYOM NpPUNoxxeHnAa

+ BO3MOXHOCTb MOAKIIOYEHUA [aTuMKa MoXapHOoW
CurHanusaymm.

+ BO3MOXHOCTb 3aJ1€PXKUN OTKPbITUA 3aC/IOHOK 1 BKJTHO-
YeHUs BEHTUNATOPA A1 NPOrpeBa BO3AyXOoHarpesaTesns.

ECL Comfort 310 ¢ BHYTpeHHMM MoZynem pacwmpe-
HuAa ECA 32 gna pasfinyHbiX BapMaHTOB MPUIOXKEHUN
A314 moxeT ynpaBfATb NPMBOAOM KOHTYpa oxnakje-
HUA NN SNEKTPUYECKNM NPUBOLOM 3aC/IOHOK C aHaso-
robim curHanom 0-10 B.

Ona ynpaeneHus Heckonbkumu OBY o 10 koHTponne-
poB ECL Comfort 210(310) MOXHO 06beAUHATD B OLHY CETb
C NMOMOLLbIO BHYTpeHHel WwiHbl ECL 485, npy 3TOM MOXHO
MCMosb30BaTb TOSIbKO OfVH JaTuMK TeMnepaTypbl Hapy -
Horo Bo3gyxa.

B Ta6. 12 npepctaBneH nepeuyeHb MpPUOGOPOB 1
YCTPOWCTB ANA YNPaBNeHUs OTOMUTEIbHO-BEHTUNALNOH-
HOW YCTaHOBKOWN 1 KOHANLMOHEPOM.
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Tabnuya 12. [lepevyeHb npubopos u ycmpolicma 014 ynpassieHus omonumesibHO-8eHMUIAYUOHHOU yCMAaHOBKOU U KOHOUYUOHEpOM

Mo3. no cxeme HanmeHoBaHune Tun KopoBsbiii Homep MpumeyaHune
1 Y3en ynpasneHuna Bo3gyxoHarpesaTenem Paspenbl 7.2.1,7.2.2
2 Y3en ynpasneHua Bo3fyxooxnagutenem Pazpen7.23
3 DNeKTPOHHbIN perynaTop Ha 230 B ECL Comfort 210 087H3020
- DNeKTPOHHbIN perynatop Ha 230 B ECL Comfort 310 087H3040
4 Kntou npunoxenun A214/A314 - 087H3811
5 KnemmHas naHesb AnA MOHTaxa ECL Comfort 210 n ECL Comfort 310 Ha _ 087H3230

cteHe unu DIN-peiike (35 mm)
Bnok gucTtaHUMOHHOro ynpasneHnsa CO BCTPOEHHbIM AaTYNKOM B gononHeHvie
- Temnepartypbl ECA30 087Y3200 K KNeMMHOI Kopobke
JlaTumk TemnepaTypbl NPUTOYHOrO BO3AyXa, NOrpyxHon, L = 250 mm,
6 pe3bboBoOe NpucoearHeHve, Meab ESMU 087B1181
To e, yHuBepcanbHbliii, L = 40 MM, C Kabenem AnuHom 2,5 m,
- HepkaBeloLlas cTaib ESMB 08781184
[aTtunk TemnepaTypbl BO34yxa B MOMeLleHnmn ESM-10 087B1164 OnunoHanbHoO
[laTumk TemnepaTypbl Hapy>KHOro BO3AyXa ESMT 084N1012 OnunoHanbHO
9 TepmocIaT 3aLUMTbI BO3AYXOHArpeBaTens oT 3aMep3aHya C KanunApHoN KP 61 060L110066
TPy6KOW AIMHON 2 M
- To e, C KanuNAAPHO TPYOKON ANNHON 5 M KP 61 060L110166
10 [laTumK TemnepaTypbl 06paTHOro TENNOHOCUTENA MOBEPXHOCTHBIN ESM-11 087B1165
- To e, norpy»Hoi, L = 100 mm, pe3b6oBoe nprcoefmHeHne, Meib ESMU 087B1180
- lunb3a 3awWwmTHanA, HepXkasetowwas ctanb, L = 100 mm - 087B1190

MonHasa TexHn4yeckas MHPopmauus no KoHTponnepam ECL Comfort 210(310) 1 kntouam nporpammupoBaHna A214(314)
npriBefeHa B KaTasiore «3NeKTPOHHbIE PErynAaTopbl U SNEeKTpUYecKre cpecTBa ynpasneHus» [13].

8.2. CpepcTBa aBTOMaTU3aumm mectHbix OBY

YnpasneHvie mecTHbiM OBY MOXHO pa3fennTb Ha He-
CKOJIbKO GOMbLUUX FPYMI:

— ynpaBneHue BO3AyXoHarpeBaTenAmMy ¢G3HKONIOB
(OAMH perynupylowmnin KnanaH ¢ HOPManbHO OTKPbITbIM
npmeogom";

— ynpaBneHMe BO34yX0oXJaauTenamu ¢G3HKONIOB
(OOMH perynupyoLwmnin KnanaH ¢ HOPMasibHO 3aKpbiTbiM
npmeogom";

— ynpaBneHvie ABYXTPYOHbIMU G3HKOMNaMU Ans nepe-
KNIOYaEeMOWN CXeMbl «OTOMJIeHne—oxnaxaeHme» (oanH pe-
TYNMPYIOLLUI KNanaH ¢ HOPMasnbHO OTKPbITbIM NprBoaom?;

— yrpaBieHne YeTbipexTpyOHbIMY d3HKOMNamm (aBa
perynumpymoLmx KnamnaHa: oouH — Ha OTOMJeHue, BTO-
PO — Ha oxNlaXxkaeHue).

B kauecTBe yCTPOWCTB ANA ynpasneHusa G3HKoNNamm
MOTYT WUCMONIb30BaTbCA Pa3fiMyHble KOMHATHble TepMo-
cTaTbl cepum RET 230 (puc. 34, a) komnaHum «[aHdpoccy,
KOTOpble  OCYLECTBAAIOT ABYXMO3ULVOHHOE perynnpo-
BaHVE pacxofa SHeproHocuTens uepes Tenno00OMeHHNK
daHKolna. TakxKe, B 3aBUCMOCTM OT MOAENN TePMOCTaTa,
BO3MOXHO TPEXCKOPOCTHOE UM aBTOMaTMYeCcKoe yrnpas-
NeHne CKOPOCTbIO BPALLEHUs BEHTUNIATOPOM d3HKOINA.

OTnenbHO Heo6xoAMO BbIAENVTL rPYMMNy TePMOCTaTOB
cepuq HC, HCM, HCW 1 RESD (pwuc. 34 6), cNoco6HbIX n3me-

HATb 3afjlaHHOe 3HauyeHue TemnepaTypbl, B COOTBETCTBUM
C 3ajaBaeMoVi BpeMeHHOW nNporpaMmMmon. Takxe y AaHHbIX
TEPMOCTATOB NpeAycMoTpeHa GyHKLUA 3aluTbl OT 3aMep-
3aHuA. NPUMeHATb Takne TepMOCTaTbl MOXHO Kak B [BYX-
TPYOHbIX NepeKstoYaeMbiX CCTemMax, Tak U C OTAENbHbIMM
BO3JyXOHarpeBaTenAMn UM BO3A4yXooxnaautenamm Gan-
KOMNOB. B HEKOTOPbIX MCNOMHEHNAX TepPMOCTaTbl MOTYT
YNpPaBnATb YeTbIPeXTPYOHbIM GIHKOMIOM.

HomeHknaTtypa KomMHaTHbIX TepmocTtaToB Danfoss npu-
BeaeHa B Tabn. 13.

Puc. 34. KomHamHele mepmocmamei

a-RET230C3 6 - RESD HC2

P |

Bomn] ||

") [lpu npumeneHuu knanasa muna VZL, Heobxodumo ucnonszosams HO-npusod dn1a cucmemsl oxnaxdeHus u H3-npusod

0/19 cucmemMbl OMoONJieHus.
2) Y3en ynpasneHus He npedcmasneH 8 daHHOM NOCO6ULI.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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8. Asmomamusayua UeHmpalsibHblX U MECMHbIX OMmonumeJ/lbHo-8eHMUJIAYUOHHbIX YyCMAHOB80K

Tabnuya 13. HomeHknamypa koMHamHsix mepmocmamos Danfoss

OnucaHne NprGOPOB 1 YCTPOIICTB C PeKOMeHAALMAMM MO X NPUMEHEHMIO

KopoBbiit Homep

MpumeyaHmne

[ina Bo3pyxoHarpeBaTeneil $3HKOINOB

BEHTUNATOPOM, HanpsxeHune nutaHna 230 B

RET 230 LS - c pyyHbIM NepekntoyaTenemM, No3BONAOLNM OTK/IOUUTL TEPMOCTAT, HanpsaxeHne nutaHua 230 B 087N700700
RET 230 H3 - ¢ 3-n0o3nL1OoHHbIM NepeksiioyaTenem CKoOpoCcTu paboTbl BEHTUAATOPA, HanpsXXeHue nuTtaHusa 230 B 087N702400
[ns Bo3payxooxnagurteneilt $3HKOINOB
RET 230 LS - c pyyHbIM nepeksoyaTenem, NO3BOAAIOLMM OTK/IOUNTb TEPMOCTAT, HanpAxeHve nutaHma 230 B 087N700700
RET 230 C3 - ¢ 3-M03ULMOHHbIM NepeK/oyaTenemM CKOpoCTy paboTbl BEHTUNATOPA, HanpsxeHne nutaHua 230 B 087N702300
[Ana ABYXTpy6HbIX BO3AYyXOHarpeBaTeneii unu Bo3ayxooxnaagutenen ¢p3HKonoB
B NepekKsovaemon cucteme
RET 230 CO3 - pnA nprMeHeHWsi C BO3AyXOHarpeBaTensiMM WM BO3AYXOOXNAaAUTensmu (Gp3HKOWNOB B
NnepeKsoYaeMon CUCTEME «OTOMNEHNE—-OXaXAEeHNEY, C 3-NO3MLNOHHBIM MNMepeKoyaTeNieM CKOPOCTX PaboThl 087N703200
BEHTUNATOPA, HanpsaxeHue nuTtaHua 230 B
HCM 6113-3 - nporpammupyembiii (6yaHW/BbIXOAHbIE) TEPMOCTAT C PYUHbIM NepeKsioYeHneM Ha oTornseHne
AN oxXNakaeHue, 3-CKOPOCTHOE PyYHOe WM aBTOMaTMYecKoe yrnpaBieHne BEeHTUIATOPOM, HanpakeHue 087N7056
nutanma 230 B
HCM 6110-3 - 10 e, nutaHue ot 2 AA 6aTtapeii LR6 087N7060
HCW 6113-3 - nporpammupyembiii (6yHW/BbIXOAHbIE) TEPMOCTAT C aBTOMATUYECKUM MepeKtoyeHnem Ha
OTOM/IeHNe UK OXNaXKAeHWe, AaTUMK TeMnepaTypbl YCTAaHOBMIEH Ha MojatoLueM TpybonpoBofe, 3-CKOPOCTHoe 087N7066
py4YHOe v aBTOMaTN4eCcKoe yrpas/ieHne BEHTUIATOPOM, HanpskeHne nutaHma 230 B
HCW 6110-3 - 10 e, nuTaHue ot 2 AA 6aTtapeli LR6 087N7061
RESD HC2 - [llporpammupyembiit (MHAWBMAYanbHaA MPOrpamMMa Ha Kakabli AeHb Hepenu) TepmocTaT ¢
PYYHbIM MepeKkfiloYeHneM Ha OTOMSIeHNe Wnu OXNaKAeHue, 3-CKOPOCTHOe WX aBTOMaTMyeckoe yrpaBfieHune 193B0913
BEHTUNATOPOM, HanpsxeHne nutaHna 230 B
YeTbipexTpy6HbIe BO3yXOHarpesaTenu/so3ayxooxnagurenu GpaHkoinos
HC 6113-3 - nporpammupyembiii (6yAHN/BbIXOAHbBIE) TEPMOCTAT C PYYHbIM MEPeKioueHeM Ha OTOMNNeHne uim 087N7057
oxnaaeHve, 3-CKOpPOCTHOE MM aBTOMATUYeCKOe yrpaBsieHne BEHTUATOPOM, HanpsXkeHue nutaHna 2308
HC 6110-3 - 10 e, nuTaHue ot 2 AA 6aTtapei LR6 087N7053
HC 6113A-3 - nporpammmpyembiii (6yaHU/BbIXOAHBIE) TEPMOCTAT C aBTOMATUYECKUM NePEKITIOYEHNEM Ha
OTOMNJIEHVE UMW OXNaXKAEHWE, BbIHOCHOW JaTuMK TemrnepaTtypbl, 3-CKOPOCTHOE NN aBTOMaTMYeCcKoe yrpasneHune 087N7101
BEHTUNATOPOM, HanpsxeHne nutaHna 230 B
HC 6110A-3 - 70 e, nuTaHue oT 2 AA 6atapeii LR6 087N7103
RESD HC4 - nporpammupyembliin (MHAMBMAYaNnbHaA Mporpamma Ha Kaxkablil AeHb Hefenuv) TepmocTart C
PYYHbIM NepeKoYeHNeM Ha OTOMJIEHNE NN OXNaxAeHune, 3-X CKOPOCTHOE UJIn aBTOMaTMYeCcKoe yrnpasneHmne 193B0914

Cxembl NOAKNIOYEHNUN 1 I'IO,D,pO6Haﬂ |/|H¢opmaum| BbICbINIalOTCA NO 3anpocy.
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9. TMAPABJIMYECKAA BAJIAHCUPOBKA CUCTEM TEMNNO- U XONOANOCHABXEHUA

[na Tpy6onpoBOAHbIX CMCTEM TEMIO- Y XONOLOCHAOKeHWA
JO/MKHA OCYLIECTBAATbCA TMApaBnMyeckas GanaHCUpOBKa,
KOTopas Nofpa3aesifeTcs Ha CTaTUYeCKYo U AUHAMMYECKYIO.

CraTnyeckas 6anaHcMpoBKa MOApPa3yMeBAeT «YBA3KY»
noTepb AaBfeHUA BO B3aMMOCBA3AHHbIX LUPKYIALMOHHBIX
KonbLax Tpy6onpoBOAHON CETU NPU PaCYETHbIX Pacxofax
SHEProHOCUTeNA U MOCTOAHHOM 3aJaHHOM pacrnonarae-
MOM Harope.

B coBpemeHHON npakTuKe YyBA3Ka MPOM3BOAMNTCA
B Npouecce rmapaBanyeckoro pacyeTta cetv nytem onpe-
ZeneHus Tpebyemon NponycKHOM CnocobHOCTY (3HaYeHNI
HacTpoekK) 6anaHCMpPOBOYHbIX KNanaHoB. [anee, npu Ha-
nagKe CMOHTUMPOBAHHOW CUCTEMbI, MO PACYETHbIM AaHHbIM
BbINOJNIHAETCA NPOCTaA pyyHasa MexaHMyeckasa HacTporKa
KnanaHoB. Mpn Heob6xoaUMOCTU (Hanpumep, B cilyyae OT-
CTYNSIEHWI OT NPOEeKTa) MOXeT NPOBOANTLCA NPUbOpPHasn
Hanapgka, TpebytoLan cneymanbHbIX 3HaHWIA 1 ONbITa.

Cratnyeckas 6anaHcmpoBKa TpebyeTcs ana nobbix Tpy-
60MPOBOAHBIX CUCTEM BHE 3aBUCMMOCTU OT pexrma Ux
PaboTbl — C NOCTOAHHBIM (pUc. 16, a) NN NEPEMEHHBbIM
(puc. 16, 6) pacxoOM SHEProHOCUTENA.

OpHaKo NOIHOCTbIO BbIMOJIHUTL CBOE NpefAHa3HaveHne
cTaTuyeckaa GanaHCMpPOBKA MOXET TONIbKO B CMCTeMax
C NOCTOAHHBIM PAaCXO4OM SHEPrOHOCUTENA B CeTU (B CCTe-
Max 6e3 cpefCTB aBTOMaTM3aLMW UK C TPEXXOA0BbIMU pe-
rynupyowmnmmn KnanaHamm B ysnax ynpasnenus OBY).

[nHamnueckas 6anaHcMpoBKa Mo3BonAeT CTabunusu-
poBaTb Nepenagabl AaBneHNU Ha aneMeHTax Tpy6onpoBoa-
HOW CeTU C MepeMeHHbIMY Pacxofamy SHeProHoCUTeNs B
npouecce paboTbl YCTaHOBNEHHbIX NPUOOPOB aBTOMAaTU-
3aumm OBY. Takasa 6anaHcnpoBKa Heobxoauma ana obecne-
YyeHuA paboTbl perynmpyoLwmx ycTponcTs B ONTUManbHOM
pexrmMe 1 OCyLecTBAETCA C MOMOLLbI0 aBTOMaTUYECKUX
6anaHCUPOBOYHBIX KNanaHoB.

B cuctemax C nepemeHHbIM PacxofoOM SHEProHOCUTENA
py4Hble 6GanaHCMpPOBOYHbIE KfamaHbl He MoryT obecne-
YNTb MOCTOAHHbIE Mepenaabl 4aBEeHN HA PErYNVPYOLLUX
KnanaHax OBY n nckniounTb NnepepacnpepeneHie sHepro-
HOCUTENA MeXAay OTAENbHbIMUA YCTaHOBKaMM 13-3a M3Me-
HeHWIi MoTepb AaBNeHnA B HUX NpY KonebaHuAX pacxoaa.

B 37O cBA3M cTaTuyecKasa 6GanaHCUPOBKa B CMCTEMAX
C nepemMeHHbIM PaCcXo40M SHeProHOCUTENA AOKHA NprMe-
HATbCA KaK JOMOJIHEeHVE K JUHAaMYeCKON 6anaHCMpoBKe.

JnHamnyeckas 6anaHCMpPOBKA MO3BOSIAET CTabWUNN3M-
poBaTb Nepenagbl AaBfEHUI Ha SNeMeHTax Tpy6onpoBoa-
HOW CETU C MepemMeHHbIMY PAacXodaMy SHEProOHOCUTENA B
npouecce paboTbl YCTaHOBNEHHBIX NPUOOPOB aBTOMaTU-
3auumm OBY. Takaa 6anaHcnpoBKa Heobxoamma ana obecne-
YeHUs pPaboTbl PerynnpyoLmx ycTpoicTs B ONTUMarbHOM
peXume 1 OCyLLeCTBAAETCA C MOMOLLbIO aBTOMATUYECKIX
6anaHCMPOBOYHbIX KanaHoB.

Jlyywum  ycTpoictBoM AnA  6anaHCMpOBKU TPy6o-
MPOBOAHbIX CeTell CUCTEM TENIo- U XONOLOCHabXeHUA
ABNAIOTCA KOMOUHWMPOBaHHble perynupyiolme KnanaHbil
AB-QM, AVQM nnn AFQM (puc. 37, a).

OHV MO3BONAIOT OCYLIECTBUTb CTAaTUUECKYI0 GanaHCMPOBKY
nyTeM HaCTPOWKW BCTPOEHHOTO MEXaHNYeCKOro OrpaHnumnTens
pacxopa (orpaHnumTenelt NogbemMa LITOKa PeryypyoLIEro Kia-
MaHa) 1 AVHaMNYecKyto 6anaHCMPOBKY C MOMOLLbIO 6110Ka aBTo-
MaTV4eCcKoro NoAAePKaHVA Ha PErynmpyoLLeM KaraHe nocTo-
AHHOrO Nepenajia Aas/eHN.

CncTeMa ¢ KOMBUHUPOBAHHBIMU PETYNNPYIOLLMMI Kia-
naHaMu He HyX[aeTcsA B pPacYeTHOM yBA3Ke LMPKynALn-
OHHbIX KOfel U MPUMEHEHUN KaKnx-Tmbo AONOSHUTENb-
HbIX 6anaHCMPOBOYHbIX KnamnaHoB. Mx Hanagka cBoauTtcA
K prKcaLmmn NosioKeHnA orpaHMumMTena Xoaa WToKa B CO-
OTBETCTBUMN C PaCYETHLIM MPOEKTHbIM PacXoOM SHepro-
HocuTena. [lanee BcA 6anaHcpoBKa OyaeT BbIMONHATHCA
B aBTOMaTUYECKOM pexunme.

9.1. BaﬂaHCVIPOBKa pr60I'IpOBOp,HOI7I ceTn Cc nepeMeHHbIM pacxogom Tensio- Nian xonogoHocuTenAa

Mpy HEBO3MOXXHOCTM NMPVMEHEHMNS KOMOUHNPOBAaHHbBIX
perynupylowmnx KnanaHoB AoMyckaeTcsa, HO CO 3HaUYNTesb-
HO XyALMMU pe3ynibTaTamMu, OCYLLECTBAATb ANHAMUNYECKYIO
6anaHcupoBKy ana rpynnbl OBY npu He3HaumTenbHOMN
NPOTAXEHHOCTV TPYOONPOBOAHON CETU MEXAY YCTaHOB-
Kamu (puc. 37, 6). B aTom criyuae moxeT npefycmaTpriBaTh-
CA ycTaHoBKa obulero ana rpynnbl OBY aBToMaTuyeckoro
6anaHCcMPOBOYHOrO KnanaHa (perynatopa nepenaga Aas-
nenun) cepum ASV-PV [6] c BepXHM npefenom HacTpowi-
Ku APper = 0,4 6ap ()J,y = 15-50 mm), AP,er = 0,75 6ap un
APper =1 6ap (,[ly =50-100 mm).

Mpy HeobXxoAUMOCTY NoffepKaHusA nepenaja Aasrne-
HWIA 6onee 1 6ap cnegyeT NPUMEHATb FrMpaBINYecKme pe-
rynatopbl nepenaga gasneHunn tuna AVP n AFP [7].

B rpynny pekomeHayetcs 06beAnHATb LEHTpasbHble
YCTaHOBKM B npefesiax NoMeLieHWs OTAeNbHOW BEHTUNA-
LIMOHHOW KaMepbl, @ $p3HKOWIbI — Ha OJHOM dTaxe.

BanaHcrpoBouHbln KnanaH ASV-PV MoHTMpyeTcs Ha 06-
paTHOM Tpy6onpoBoe rofIOBHOMO y4YacTKa CeTU s rpynmbl
yCTaHOBOK. OH MprIMeHSAeTCA COBMECTHO C 3aropHbIM Kia-
naHom ASV-M mnu 3anopHo-6anaHCUPOBOYHbBIM KilarnaHOM
MSV-F2 (npn ASV-PV ,£l,y=65—100 MM). KnanaHbl-napTHepbl
JOMKHbI YCTaHABNMBATLCA Ha nmoJatoLem Tpybonposoge. Pe-
rynatopbl nepenaga gasneHunn AVP n AFP moryT yctaHaBnu-
BaTbCs KaK Ha 06paTHOM, TaK 1 Ha nopatoLiem Tpybonposoge.

Mepen 6anaHCMPOBOYHBIM KNarnaHOM Wi PErynsaTopoM
nepenaga AasneHni (Mo xoay OBMMKEHUA SHeProHocuTens)
cnefyeT NpeaycMOTPeTb ceTuaTbll GunbTp. Y3en yctaHoBKM
rpynnoBOro aBTOMaTN4YeCKoro 6anaHCMPOBOYHOrO KnaraHa
(perynaTopa nepenapa AaBreHnin) NpeacTaBieH Ha puyc. 38.

mapaBnuueckas 6anaHcnpoeka OBY unu ¢aHkomnos
mMexzy cobon B npefenax rpynrbl ¢ OOWMM perynaTopom
nepenaga AaBfieHVI NPOM3BOANTCA C MOMOLLbIO PYYHbIX
6anaHCUPOBOYHDBIX K/arnaHOB, MPefyCMOTPEHHBIX B Y3/1ax
ynpaBneHna YCTaHOBOK (CM. pa3gen 7), uam yCTPOMCTB
npenBapuUTENbHOM HACTPOMKU NPOMYCKHOW CMOCOOHOCTN
HeKOoTOopbIX TMNOB perynupytowmx knanaHos (RA-N, RA-C).

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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9. ludpasnuyeckas 6anaHcupos8Kka cucmem mensio- U XoJ1000CHAGXeHUs

Puc. 35. Tpy6onposo0OHas cucmema ¢ nepeMeHHbIM pacxo0oM menJsio- Usu X01000HOCUMesia. d — C NpuMeHeHUeM KOMOUHUPOBAHHbIX
pezynupyrwux KaanaHos; 6 — ¢ npumeHeHUeM 2pynnogbix asmomMamuyeckux 6a1aHCcUpoB8OYHbIX KIANAHOS.

a MECTHbIE OBY
AB-QOM

LIEHTPAJIbHbIE OBY

AB-QM AB-QM
(AVOM, AFQM) ~ (AVQM, AFQM)

[ [
| |
| |
| |
N |
| |
< 1
—>
Om ucmoyHuKa mensa usau xon00a
6
[V
|
|
]
|
<
—>

Om ucmoyHuUKa mensaa usau xonooa
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Puc. 36. Y3en ycmaHo8Ku 2pynnogo2o asmomamuyeckozo 6aaaHcupo-

B804YHO20 KJ1a

nada.

LLlapoevle kKpaHel unu

ou

->

Om ucmoyH

Cemuyamell
¢punemp

L

3anopHeil

CKOBble 3amaopbl
P knanaH ASV-M

->

uka K 0BY

mensa usau xon00a

€ m———

Asmomamudyeckul
6anaHcuUposoYHebll
knanad muna ASV

Cemuameil
¢punemp

9.2. bBanaHcupoBKa Tpy60NpoOBOAHON CETU C MOCTOAHHbBIM PAacX0oAO0M XONI0AOHOCUTENSA

CucTeMbl C MOCTOAHHBIM PACXOAOM XONIOLOHOCUTENA NpW-
MEHAIOTCA B WCKIIOUATENbHbBIX CITyYaaX NPy TEXHUYECKMX
TpeboBaHNAX CO CTOPOHbI XONOANSIbHON YCTaHOBKM (puc. 37).
>> [Ins Tpy6OnNpOBOAHON CETU C MOCTOAHHBIM PACXOLOM XO-
NIOLOHOCUTENA AMHaMUYecKan 6anaHCMpoBKa He TpebyeTcs.
>>[1nAa Takmx ceTerl Heobxoauma cTaTryeckas 6anaHCMpoB-
Ka, KOTOpas MOXeT NPON3BOANTLCA ABYMA CNoCcobamm:
>>C NOMOW|bIO PyYHbIX 6ASTAHCUPOBOYHBIX KlanaHos (puc. 37, a);
>>C UCN0/1b308aHUEM d8MOMAmu4eckux 6a1aHCUpOBOYHbIX
knanaxos (puc. 37, 6).

[na obecneyeHns NpuGOPHON Hanafku, B TOM yucie
npu BO3MOXHOW nocsiegyiowenl peKOHCTPYKUUN CUCTEMDI

USIN U3MEHEHN PEXMOB ee PaboTbl, pyuHble 6anaHcpo-
BOYHblE KJlamnaHbl HEOOXOAUMO YCTaHABNUBATb Y KaXKAoi
OBY 1 Ha KaX[JOM OTBETBIEHUN TPYOONPOBOAHON CETH.

[na 3HaUNTENbHOrO COKpaLLeHNs KomyecTsa banaHm-
POBOYHbIX K/arnaHOB 1 BbIMOSIHEHWS GanaHCMPOBKN CUCTe-
Mbl B aBTOMATMYECKOM pexrme 6e3 NpoBefeHNs pacyeToB
W HanagoyHbiIX PaboT peKoMeHAyeTcA BMECTO MHOFOYMC-
JIEHHBIX PYYHbIX KJlanaHOB Y Ka)KAoro TPEeXXo[0oBOro pery-
nupytoLlero KnanaHa B y3nax ynpasnexus OBY yctaHoBUTb
Mo OfHOMY aBTOMaTMYECKOMY PErynaTopy — OrpaHuuuTe-
o pacxopa AB-QM (puic. 37, 6), BbICTaBMB Ha HUX pacyeTHble
pacxofbl XONOLOHOCUTENA Yepe3 YCTaHOBKMU.

Puc. 37. Tpy6onpo80o0OHas cucmema ¢ NOCMOSAHHbIM pacxo00M MenJio- Usiu X0/I000HOCUMeJIA U MPexxo008bIMU pe2yupyoWuMu KIanaHamu.
a — c npuMeHeHUeM py4Hbix 6a1aHCUPOBOYHbIX KZIANAHO8; 6 — C npuMeHeHUeM d8moMamuyeckux cmabunuzamopos pacxood.

a l>il MECTHbIE OBY lil
Vv T Vo >
> >
2 2
U2 2 (20 2
> —
—»X —»X
<%J/li] ]
—>

Om ucmoyHuka xonoda

<
—>

AB-QM

z

MECTHbIE OBY AB-QM

z

AB-QM

xz

AB-QM

z

i
i

Om ucmoyHuka xonoda
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10. AHAUBUAYANDbHBINA YYET TEMJIOBOW SHEPTUU U XONOJA

[ina opraHmM3aunn yyeTta TENJIOBOWN SHEPrn 1 XONoAa,
pacxogyembix B OTOMUTENIbHO-BEHTUAALMNOHHbIX YCTa-
HOBKax, B 3aBMCMMOCTU OT CXEMHOrO pelleHus, ycTa-
HaBIMBAIOTCA TEMNJOCYETUMKN, XONOOOCUYETUUKN WK
KOMOVHUPOBaHHbIE NPUBOPbLI «TEMN0-X0N0oA». ITH Npu-
60pbl NPUMEHAIOTCA B CUCTEMAX, e B KAaUeCTBe JHepro-
HOCMTENA NCNOJNb3yeTCA BOAA, M CNy»KaT ANA U3MepeHns
N pacyeTa pacnpepeneHna SHeprum Mexay otaenbHbIMU
noTpebutenamu.

Ona 3Tux uenein komnaHua «JaHdocc» npepnaraer
ynbTpa3ByKoBOW TennocueTumk Sonometer 1100 (puc. 38)
B Pa3/IMYHbIX NCMONHEHUAX: TEMOCUYETUNK, XONI0J0CYeT-
UMK UM KOMOUHMPOBaHHBIN Npubop ansa ydyeta notpe-
6neHUs TennoBOW SHEPrUM UK Xonofa B nepeksyae-
MbIX CMCTeMax (B NOCcobumn He paccMaTpuBatoTCS).

Sonometer 1100 nMeeT KOMNAKTHYI KOHCTPYKLMUIO.
B ero cocraB BXOAAT CTaTMUHbIA yNbTPa3ByKOBOMN pac-
XooMep, SNeKTPOHHbIV TEeNNOBbIYNCINTENb N ABa AaT-
ynka Temnepatypbl Pt 500, npnyem OoAUH N3 HUX yXe
BMOHTUPOBAH B KOPMNYyC pacxofomepa, a Apyron ycra-
HaBMMBaeTCA B CreyuanbHblil WapoBoi KpaH. Mpubop
MOXeT OblTb YCTaHOB/EH Ha Nojatowmin Nnbo o6paTHbIN
TpybonpoBsog.

Sonometer1100 umeeT WMPOKYD HOMEHKNaTypy no
HOMMHanbHoOMy pacxoay (0T 0,6 o 60 m3/u), anameTpy yc-
JIOBHOTO npoxopfa pacxogomepa (o1 15 go 100 mm), cnoco-
6y ero coefiHeHuA ¢ TpybonpoBogammu cuctembl (pesb-
60e, dnaHueBoe), ycnoBHOMY AaBrnieHuto (16 n 25 6ap).

B 3aBucmmocTn oT umcnonHewma Sonometer 1100
MMeeT pasfinuyHble AMana3oHbl pabounx Temnepatyp:
TensocyeTumK paboTaeT B jrana3oHe TemnepaTtyp oT 5
0o 130°C (go 150 °C - ¢ pacxogomepom ﬂ,y=25—100 MM),
Xonofocyetunk — ot 5 go 50 °C, KOMOMHUPOBAHHbIN
npubop «tenno-xonoa» — ot 5 go 105 °C.

OcobeHHocTblo Sonometer 1100 ABNAETCA BbICOKUNA
YPOBEHb €ro YyBCTBUTENIbHOCTU, HAaOEXHOCTU U TOY-
HOCTU M3mepeHun. Mimea knacc 2 ToyHoctn no FOCT
EH 1434, oH obGecneuynBaeT M3MepeHNe PAacXooB SHep-
roHOCUTENA B AMHaMMUYeCcKoM Amana3oHe 1:250 (npwu
nonHom auanasoHe 1:1500). TakaA TOYHOCTb 0COOEHHO
Ba)KHa ANA MHAMBMAYANbHOrO yuyeTa, Korga TpebyeTtcs
KOPPEKTHOE M3MepeHne SHeprum nNpu MaaoM pacxoge.
Mpunbop umeeT MUHMMaNbHbie B CBOEM KJlacce noTepu
JaBneHus n He TpebyeT [0 1 nocne ceba NpAMbIX yyacT-
KOB Tpy6onposopa.

Sonometer 1100 o6nagaeT WUPOKUMU KOMMYHU-
KaLMOHHbIMU BO3MOXKHOCTAMU. Yepe3 BCTpamBaembiit
MOZYNb BXOAHbIX MMMNYNbCOBK HEMY MOXHO MOAKIIIO-
UNTb JOMOMHUTENIbHO [Ba UMMYMbCHbIX Npubopa yue-
Ta, obpabaTbiBaTb MX CUTHaMbl, XPaHUTb 1 NepeaaBaTb
yyeTHble faHHble. KpoMe MMnynbCHbIX Mofynen Bxoaa
1 Bbixoga Sonometer 1100 o6opyaoBaH noptamu Ans
noaknoueHns nHTepdencHolx mogynen M-bus, RS 232,
RS 485, a Take BCTPOEHHbIM pagnomogysnem C 4acto-
Ton 868, 95 MIuU. Mpnbop Takke MOXKHO MOAKMIOUNTD

K KOMMblOTEPY ANA NOKAJbHOTO CYMTbIBAHUA JAHHbBIX U
HaCTPOWKN Npubopa Yepes onNTUYECKNi NOpPT.
Bbluncnutenb OcCHalleH 3HeproHe3aBWCUMON Mamsa-
Tbl0 B KOTOPOI (B 3aBUCMMOCTM OT KOHbUrypaLum) moryT
XPaHUTbCA: HAKOM/EHHbIE 3HAUYEHWSA SHEPTK 1 06BEMOB
SHEProHOCMTENS, eXeMeCAYHble [JaHHble 3a mocnefHue
24 mecsAua, a TakXKe 3a NpefblayLWNiA rof, MakCUManbHble
BENNYUHBI TEMSIOBOW MOLLHOCTM WX NOTPEBHOCTU XOSO-
[la, 3HAUYeHNA pacxofa M TeMNEepaTyp SHEProHOCUTENS;
KypHan owmnbok, gpyras cnyxebHasa nHbopmayms.

HomeHknaTtypa Sonometer 1100 1 nogpobHble Tex-
HUYecKne xapakTepucTUKW nNpuBeAeHbl B KaTtanore
«CpepcTBa yyeTa TensoBon aHeprum» [12].

OnAa gucnetyepmsauum yyeTa faHHbIX ¢ Sonometer
1100 KomnaHua «[JaHpocc» npepnaraeTt peleHne, oc-
HOBaHHOe Ha cTaHpapTe M-bus EN 1434-3. CraHpapT
M-bus obecneunBaeTt c60p AaHHbIX C TEMOCYETUMKOB
unu apyrux npnbopos yuyeta nNo BMTON MeAHOWN nape
NMPON3BONbHON KOHGUrypaumm obuiein NpoTAKEeHHOC-
Tbi0 10 HECKONIbKMX KNTOMETPOB.

Mpennaraemoe KOMMMEKCHOe peLlleHne BKIYaeT
B cebA Kak annapaTHble cpefctBa (M-bus KoHueHTpa-
Topbl Izar Center Memory nnu Izar Center, npeo6pa-
30BaTenn MMMYNbCHOTMO CWUrHana B npoTokon M-bus
Hydro Port Pulse wnu Izar Port Pulse Mini), Tak n npo-
rpammHoe obecneveHue (Izar@Center, Indiv AMR, lzar@
Net), nenalowme npouecc co3paHna U HaCTPONKN ceTun
WHTYWTUBHO NOHATHbIM 6€3 cneumnanbHbIX 3HaHWIA 1 No-
3BOJIAOWME AOCTUYD BbICOKOW CTENEHN aBToOMaT13aLmm
PYTUHHbBIX onepaunii c6opa, obpaboTkM M XpaHeHuA
YYETHbIX faHHbIX.

Puc. 38. Tenno-xonodocuemyuk Sonometer 1100
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NMPUNOXEHUE

MpunoxeHue 1. YcnoBHble 0603HaueHNA

0O603HaueHne

HaumeHoBaHue

0603HaueHne

HaumeHoBaHune

lNopatowwnii TPybonpoBoA crcTEMDI
TennocHabxeHns

Bak-akkymynsaTop

O6paTHbI TPYOONPOBOS, CUCTEMDI
TennocHabxeHna

PacwmpuTenbHbIn cocyq

Mopatowmii Tpy6onpoBof cMcTemMbl
XOJoA0CHabXeHns

Perynuipytowii KnanaH ¢ peayKTopHbIM
371EKTPOMNPYBOAOM

O6paTHbIi TPY6ONPOBOA CUCTEMDI
XOJ0A0CHabXeHns

Perynupytowmin KnanaH ¢ TepMO31eKTpUYeCKM
npu1BOAOM

Tpy60npoBOg TENIOTO PacTBOpPa ITIMKOSA CUCTEMbI
060pPOTHOrO BOJOCHAGKEHNA

Perynupytowwmin knanaH ¢ TepmoctaTMyeckmm
31IeMEHTOM NPAMOTo [eNCTBNA

Tpy60onpoBog, oxnaxaeHHOro pacTBopa MUKons
cncTeMbl 060POTHOIO BOJOCHABKEHNA

KoMbUHVpoBaHHbI perynunpytowmii KnanaH
C 31eKTPONPUBOAOM

Tpy60onpoBOA *KIAKOTO XONOAMSIBHOTO areHTa

Crabunusatop pacxoga AB-QM

Tpy60npoBog Napoo6pasHOro XONOANUIbHOTO
areHTa
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PyuHoi1 6anaHCMpOBOYHbIN KnanaH

Wcnaputenb Ansa oxnaxneHns Bofbl
(pacTBOpa rnvKons)
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ABTOMaTUYECKMIA 6aNaHCPOBOYHBIN KianaH
(perynatop nepenaga faBneHuin)

KoHpeHcaTop BO34YLUHOro oxnaxaeHna

LLlapoBoii KpaH 1nu ANCcKoBas NOBOPOTHaA 3aC/IOHKa

KoHpeHcaTop BoAAHOro oxnaxaeHms

LLlapoBoW1 KpaH ¢ BO34YXOBbINYCKHbIM KNnanaHoM

BopooxnaauTens 518 KOHAeHcaTopa

Yl X | X
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X

PyuHo 6anaHcupoBouHbIf knanaH USV-l co cnnBHbIM
KpaHom

[Mpome>Ky TOUHbIi BORO-BOAAHON TEMIO0OMEHHUK

CrnycKHOW WapoBon KpaH

Bogooxnagutenb cuctembl d)leKyn NHra

O6paTHbI KnanaH

TR T RREANY

Bo3pgyxoHarpesatens OBY

MpepoxpaHnTEeNbHbIN KnanaH

Bo3gyxooxnagutens OBY (KoHAMLMOHepa)

OunbTp ceTyaThIN

TPB

MaHomepT nokasbiBatoLwmii

Komnpeccop

TepMOMETp NOKa3blBatoLLNI

LIMpKynauMoHHBI Hacoc

ONBO——@E—%X/T\QM

ﬂaTHI/IK TEMNepaTypbl CUCTEMbI PerynmpoBaHnAa
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MpunoxeHue 2. MepeyeHb peKomeHAyeMbIX Npu6opoB 1 ycTpoincTs pupmbl Danfoss ans npumeHeHnA B cucTeMax LLeHTPanms3o-
BaHHOIO TEMJIO- N XOJIOAOCHAGXKEHNA OTONUTENIbHO-BEHTWIALNOHHBIX YCTAaHOBOK

1. KnanaHbl perynupyioume
1.1. KomGUHMpOBaHHbIe perynupyioume KianaHbl
1.1.1. KnanaH KOMOUWHMPOBAHHbIA PperynupylwWwnin NPOXOAHOW, C HapyXHON pe3bbon, naTyHHblﬁ”,
C U3MepuTeNibHbIMY HUunnenamy, Py = 16 6ap, T=-10-120 °C, c nHENHON XapaKTepUCTNKOI perynupoBaHus

Tun OnuncaHune 1 TexHNYeCKNe XxapakTepucTmkn KopoBbiii Homep
ﬂ,y =10 mm, G = 55-275 Kr/u 00321211
}J,y =15 mm, G =90-450 Kr/u 003721212
ﬂy =20 mm, G = 180-900 Kr/y 003721213
AB-QM Ay =25 mm, G = 340-1700 (340-1020) Kr/u 2 00371214
ﬂy =32 mm, G = 640-3200 (640-1920) Kr/u 2 00321215
Ay =40 mm, G = 1500-7500 Kr/4 00320760
ﬂy =50 mm, G =5000-12 500 Kr/u 00370761

N KnanaHb/[ly =40 u 50 MM — yy2yHHele.
B ckobkax — dna AB-QM ¢ mepmosnekmpudyeckumu npugooamu.
1.1.2. KnanmaH KOMOGWHMPOBAHHbIA pPErynupywolWmnini  NPOXOAHONW, C HapyXHON pe3b6oN, naTyHHbIN,
6e3 nsmepuTenbHbix HUnnene, Py =16 6ap, T = -10-120 °C, c N"MHeHO XapaKTepNUCTUKON PerynmpoBaHns

Tun OnuncaHve N TEXHNYECKNE XapaKTepUCTUKN KopoBbiit Homep
)J,y =10 mm, G = 55-275 Kr/u 00371201
)J,y =15 mm, G = 90-450 Kr/u 003721202
AB-QM Ay =20 mm, G = 180-900 Kr/u 00371203
ﬂy =25 mm, G =340-1700 (340-1020) kr/ul) 00321204
Ay =32 mm, G = 640-3200 (640-1920) kr/uV 00371205

1 B ckobkax — dna AB-QM ¢ mepmosnekmpuyeckumu npugoodamu.

1.1.3. KnanaH KOMOGMHNPOBaHHbIV PErynMpyownin NpoxoaHomn, ¢naHUeBbI, YYryHHbIA, C U3MepPUTENbHbIMMN
Hunnensamu, Py =16 6ap, T=-10-120 °C, c nHENHOW XapaKTepuCTNKOI perynupoBaHus

Tun OnuncaHne n TeXHNYecKne XxapakTepucTukm KopoBbii Homep
JJ,y =50 mm, G =5000-15 500 Kr/u 00320762
ﬂy =65 mm, G =7200-20 000 Kr/u 00320763
AB-QM
):ly =80 mm, G=11200-28 000 Kr/u 00320764
Ll,y =100 mm, G =15 200-38 000 Kr/4 00320765

OUTNHT npucoeanHUTeNbHbIN (1 WT.) ANA KnanaHa Tuna AB-QM, ¢ HakugHo rankomn, Py= 16 6ap, T=-10-120 °C

Tun OnuncaHune N TexHnYecKne XxapakTepnucTmkmn KopoBbiii Homep

Ay=10mm 00370231

Ay=15mm 00320232

Ay =20mm 00320233

C HapykHoil pesbGoi, fly =25 mm 00320234
NaTyHHbIN

Ay=32mm 00320235

Ay=40mm,R11/2" 00320279

Ay =50 mm,R2" 00320278

Ay=15mm 00320226

Ay =20 mm 00320227

Mog npuBapky, Ay=25mm 00370228

cranbHon Ay=32mm 00320229

Ay =40mm 00320270

Ay =50 Mm 00320276

Mog naiiky, Lly=1OMM,e>12x1 MM 06577016

JlaTyHHbIN ,Ely: 15MMm, 215X 1 MM 06527017
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lpunoxeHue 2

1.1.4. KnanaH KOMGMHVPOBaHHbI Perynnpyowuin NpoxoaHo, 6poH30BbIN, ¢ HapyXHon pe3bb6oii, Py = 16 6ap,

Tuwake.= 150 °C, Z = 0,6, c norapndmMnyecKoin xapakTepmucTUKon peryinpoBaHua

Tvn OnucaHune n TexHn4yeckne XapaKTepucTtukn KOAOBbIﬁ HOMep
Ly =15 mm, Kys = 0,4 M3/ 003H6733
Ly =15 mm, Kys =137y 003H6734
Ly =15 mm, Kys=1,6 M>/u 003H6735
AVQM Ly =15 mm, Kys =2,5m>/4 003H6736
Lly =15 Mm, Kyg =4 m3/u 003H6737
[y =20 mm, Kys =63 /4 003H6738
Ll =25 Mm, Kyg =8 M3/4 003H6739

1.1.5. KnanaH KOMOGUHMPOBaHHbIN perynupyowmnini NpoxoaHon, 6poH30BbIN, C Hapy»KHOI pe3b6oi, Py=25 6ap,

Tuake. = 150 °C, Z = 0,6, c norapudpmmueckori xapakTepuCTUKON perynmpoBaHus

Tun OnuncaHmne 1 TeXHNYECKNEe XapaKTepuCcTuKn KopoBbiii Homep
Ly =32 mm, Kys = 12,5 m3/u 003H6753
AVQM Lly =40 Mm, Kys =16 M3/4 003H6754
003H6755

Ay =50 mm, K\s=20 m3/u

KomnnekT npncoeguHuTenbHbix GUTUHIOB (2 WIT.) AnA KnanaHos Tuna AVQM, ¢ HakuaHo raiikon, Py = 25 6ap,
Tyake. = 150 °C

Tun OnuvcaHne N TeXHNYECKME XapaKTEPUCTUKN KopoBbiii Homep

Lly =15mMm 003H6902

C HapyHoii pesb6oii, | By =20Mm 003H6903
NaTyHHbIN fy=25wmm 003H6904
fy=32mm 003H69105

Oy =15mm 003H6908

Ay =20mm 003H6909

Mo npuBapKy, Oy =25mm 003H6910
cTanbHou Oy =32mm 003H6911
Oy =40 mm 003H6912

ﬂy=50 MM 003H6913

1.1.6. KnanaH KOMGMHUPOBaHHDIV perynupyowni, ¢naHuesbli, YyryHHbii, Py = 25 6ap, Tyake. = 150 °C, Z = 0,6,
C norapn$MrnyYecKoin xapakTepucTUKon peryinposaHusa

Tun OnucaHne 1 TeXHNYECKNE XapaKTepUCTUKN KopoBbiii Homep
Ly =32 mm, Kys = 12,5 M>/u 003H6756
AVQM Ly =40 mm, K, =16 M3/ 003H6757
003H6758

Lly =50 Mm, Kys = 20 M3/4

1.1.7. KnanaH KOMGMHVPOBaHHbI perynupytowuii, ¢bnaHueBbli, YyryHHbI, Py=25 6ap, Tyakc. = 150 °C, c norapuo-
MUYECKOW XapaKTepuUCTUKON perynmpoBaHunsa

Tun OnuvcaHne N TeXHNYECKNE XapaKTEPUCTUKIN KopoBbiii Homep
[l = 65 MM, Kys = 50 M>/4, Z=0,5 003G1088
AFQM [l =80 Mm, Kys =80 M3/4, Z=0,4 003G1089
Ay =100 mm, K5 =125 m3/y,7=0,35 003G1090
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1.2. PerynupyioLyme KnanaHbl cefiefibHble, NPOXOAHble

1.2.1. KnanaH perynupylowmi, NpoXogHoON, ceAenbHbIf, NaTyHHbIA, PasrpyXeHHblil N0 A[aBIEHUNIO, C HapY»KHOMN
pesbboi, Py=256ap, T=2—150°C,Z 20,5, AP, =16-25 6ap (B 3aBMCUMOCTM OT ANAMETPa U TUNA SNEKTPONPUBOAA),
C COCTaBHOW JINHENHOWN XapaKTepuUCTUKON perynmpoBaHus

Tun OnuncaHne n TexHnyeckne XapaKTepuctukn KOAOBbII;I HOMep
Ly =15 mm, Kys = 0,25 /4 06582010
Ly =15 mm, Kys =04 v/u 06582011
Ly =15 mm, Kys = 0,63 m3/u 06582012
Ly =15 mm, Kys =137y 06582013
Ly =15 mm, Kys=1,6 m>/u 06582014
Lly=15mm, Kys=2,5m>/4 06582015

VM2 Lly =20 Mmm, Kyg =4 m3/u 065B2016
Ly =20 mm, Kys =63 M>/4 06582027
Lly =25 Mm, Kys = 6,3 M>/u 06582017
[ly =25 mm, Kys =8 M3/u 06582028
Ly =32 MM, Kys=10m3/4 06582018
[ly =40 Mm, Kys =16 /4 06582019
Ll = 50mm, Ky = 25 M3/ 065B2020

KomnnekT npucoeanHuTenbHbix GUTUHIOB (2 WT.) AnA KnanaHos Tuna VM2 ¢ HakupaHow raikon, Py =25 6ap,

T=2-150°C
Tun OnuncaHne N TeXHNYECKNE XapaKTEPUCTUKIN KopoBbiii Homep
)Zly =15mMm 003H6902
Oy =20 mm 003H6903
C HapyxHoi pesb6oi, | By =25MM 003H6904
NnaTyHHbIN ﬂy =32 Mm 003H6906
Ly =40 mm 003H6061
Ay =50 Mm 003H6062
Lly =15mMm 003H6908
Ly =20mm 003H6909
Mon npuBapKy, Ay =25mm 003H6910
CcTajibHOMN ﬂy =32Mm 003H6914
ﬂy =40 mm 003H6081
Ly =50 mm 003H6082
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1.2.2. KnanaH perynupywowuii, NPOXOAHOWN, ceAenbHbli, ¢GprnaHUeBblil, YyryHHbI, Pa3rpy>KeHHblil NO AaBleHUIo,
Py=25 6ap, T=2-150°C,Z = 0,5, AP,,, = 16 6ap, C COCTaBHOI JINHEINHOI XapaKTePUCTUKON perynnpoBaHuna

Tun OnucaHne 1 TeXHNYECKME XapaKTepUCTMKN KopoBbiii Homep
[y =15mm, Kys = 0,25 m3/u 065B2050
fy=15mm, Kys = 0,4 M3/ 06582051
[y =15mm, Kys = 0,63 m>/u 06582052
[y =15mm, Kys=1m3/4 06582053
[y=15mm, Kys=1,6 M3/ 065B2054
[y =15mm, Ky = 2,5 m3/u 06582055

ve2 [y =15mm, Kys =4 M3/ 06582056
[y =20 mm, Kys = 6,3 M3/ 06582057
[y =25 mm, Kys = 6,3 M3/u 06582058
[y =32mm, Ky = 10m>/4 06582059
[y =40 mw, Kys = 16 M3/4 06582060
[y =50 mm, Kys = 25 /4 06582061

1.2.3. Knanan perynupylowmii, NpoxoaHol, My$ToBbIi, GPOH30BbIN, PasrpyXKeHHblli No paeneHuio, Py = 16 6ap,
T=-10-130°C, AP, =4 6ap, c norapnpmMmyecKkoin XxapaKTepnucTNKon perynmpoBaHus

Tun OnucaHne 1 TeXHNYECKNE XapaKTepuCTMKN KopoBbiii Homep
[y =15mm, Kys = 0,63 m3/u 06520171
Ly =15mm, Kys = 1m3/u 06520172
[y =15mm, Ky = 1,6 M3/ 06520173
[y =15 mm, Kys =25 M3/ 06520174
Ly =15mm, Kys = 4m3/u 06520175
VRB2
[y =20 M, Kys = 6,3 M3/ 06520176
[y =25 mm, Kys = 10m3/4 06520177
[y =32 mm, Kys = 16 M3/4 06520178
[y =40 mw, Kys = 25 M3/4 06520179
[y =50 Mm, Kys = 40 M3/u 06520180

1.2.4. KnanaH perynmpyiowui, NPOXOAHOI, C HAPY>KHOII Pe3b6OM, YyryHHbIN, Pa3rpyXKeHHbili No fasneHuio, Py = 16 6ap,
T=-10-130°C, AP, = 4 6ap, c norapndmMmyeckoi xapakTepncTnKoi peryinpoBaHna

Tun OnuncaHne N TeXHNYeCcKne XxapakTepuUCTUKN KopoBbiii Homep
[y =15 mm, Kys = 0,63 M3/ 06520131
[y =15mm, Kys=1m3/4 06520132
[y =15 mm, Kys=1,6 M3/ 06520133
Lly=15mm, Kys=2,5m>/4 06520134
VRG2 Lly =15 mm, Kyg =4 m3/u 06520135
Lly =20 mm, Kys =63 /4 06520136
Lly =25 Mm, Kys =10 m3/4 06520137
Ly =32 mm, Kys =16 m3/u 06520138
[y =40 mm, Kys = 25 M3/4 06570139
Lly =50 Mm, Kys =40 m3/4 06520140

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 57



1.2.5. KnanaH perynupytowui, npoxofHon, cepenbHbif, $GnaHLEBbIN, YYryHHbIN, pasrpyXeHHbili Mo [AaBleHuIo,
Py=16 6ap, T=-10-150°C, Z 2 0,5, APy, = 1-2,5 6ap, ¢ norapndmMmn4ecKoii XapakTepucTMKON perynnpoBaHuns

Tun OnuncaHune 1 TeXHNYeECKNe XapaKTepucTuKn KopoBbiii Homep
[l =65 mm, Kys =63 m3/u 065B3500
VFM2 Ay =80 mm, Kys =100 M3/4 065B3501
ﬂyz 100 mm, Kys =160 m3/4 065B3502

1.3. Perynupytowme KnanaHbl cefiefibHble TPEXXOA0Bble
1.3.1. KnanaH perynupyowui, TPeXX0A40BOW, NAaTyHHbI, He Pa3rpPy>KeHHbIN MO AaBJIeHUI0, C HapY»XHOW pe3b6oii,
Py=16 6ap, T =2-120 °C, AP,,, = 0,2-0,6 6ap (B 3aBUCMMOCTU OT AMamMeTpa KnanaHa), C IMHENHO XapaKTepuCcTUKON

perynnpoBaHusa
Tun OnuvcaHne N TeXHNYECKNE XapaKTEPUCTUKIN KopoBbiii Homep
Ly =15 mm, Kys = 2,5 m3/u 06586015
[ly =20 mm, Kys =4 m3/u 06586020
VMV Ly =25 mm, Kys =63 M>/4 065B6025
Ly =32mm, Kys=10M3/4 06586032
Lly =40 mm, Kys =12 M3/ 065B6040

KomnneKkTt nprcoegnHutTenbHbix GUTUHIoB (3 WT.) Ana KnanaHa VMV, c HaKugHo rankoi, Py =16 6ap, T=2-120°C

Tun OnucaHve 1 TeXHNYECKNEe XapaKTepucTuKn KopoBbiii Homep
[y =15 mm 06527010
[l =20 M 06527011
C HapyxHoii pesb6oii, [l =25 mm 06527012
NaTyHHbIN
[y =32 mm 06527013
[, =40 M 06527014

1.3.2. KnanaH perynupyiowuii, TpexxofoBoM, My¢pTOBbIN, GPOH30BBIN, PasrpyeHHblil No Aasneduio, Py = 16 6ap,
T=-10-130°C, AP,, =4 6ap, cnorapupmunyeckon (ananpoxona A—AB) nnuHeriHoi (ana npoxopa B—AB) xapakTtepucTukom

perynupoBaHuna
Tun OnucaHune N TexHnYecKne xapakTepnucTnkmn KopoBbiii Homep
[y =15 mm, Kys = 0,63 M3/ 06520151
Ly =15mm, Ky = 1m3/u 06520152
[y =15 mm, Kys = 1,6 m3/u 06520153
Ly =15 mm, Kys =2,5 /4 06520154
VRE3 Ly =15 mm, Kys =4 m3/y 06520155
Lly =20 Mm, Kys = 6,3 M3/u 06520156
Ly =25 mm, Kys =10 M3/ 06520157
Ly =32mm, Kys =16 /4 06520158
Lly =40 mm, Kys = 25 m3/u 06520159
Lly =50 Mm, Kys =40 M3/4 06520160
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1.3.3. KnanaH perynupyowmii, TPEXXO[0BO, C Hapy»HOI pPe3b6oii, YYryHHbI/, Pasrpy’KeHHbI MO [AaBNEHUIO,
Py=16 6ap, T =-10-130 °C, AP, =4 6ap, c norapudmuueckoii (ans npoxoaa A—AB) u nuHeiiHoN (AnsA npoxosa B—AB)

XapaKTepUCTUKON perynmpoBaHuns

Tun OnucaHne 1 TeXHNYECKNE XapaKTepuUCTUKN KopoBbiii Homep
[y =15 mm, Kys = 0,63 M3/u 06520111
[y =15mm, Kys = 1 m3/u 06520112
Ly =15mm, Ky = 1,6 M3/u 06520113
[y =15 mm, Kys =25 M3/ 06520114
Ly =15 mm, Kys = 4 m3/u 06520115
VRG3
[y =20 mm, Kys = 6,3 m3/u 06520116
[y =25 mm, Kys = 10 M>/4 06520117
Ly =32mm, Kys = 16 M3/4 06520118
[y =40 mw, Kys = 25 M3/4 06520119
[y =50 mm, Kys = 40 M3/4 06520120
KomnnekT npucoegnHntenbHbix ¢putnHros (1 wt.) ans knanaHos VRG2 n VRG3, Py =16 6ap, T =-10-130 °C

Tun OnuncaHne N TeXHNYECKne XapaKTePUCTUKN KopoBbiii Homep

Ay=15mm 06520291

Ay=20mm 06520292

C BHyTpeHHei fl, =25 mm 06520293
pe3bbon,

uyryHHble Ay=32mm 06520294

ﬂy =40 Mm 06520295

Ay =50 mm 06520296

Apantep gna yctaHosku npusoga AMV(E) 255D Ha knanaHax Tuna VRB n VRG

Tun

OnuvcaHune N TexHn4Yeckme XapaKTepucTnkn

KopoBbiii Homep

[na yctaHoBky nprBoga AMV(E) 25SD Ha knanaHax Tina VRB u VRG

06570311

1.3.4. KnanaH perynupyoLuii, TpexxofoBoi, GpriaHLeBbIl, YyryHHbIIA, pasrpy»KeHHbIl Mo AasneHunto (Kpome Ay =65-100 mm),
Py =16 6ap, T =-10-130 °C, (150 °C gnsa A, =65-100 mMm), Z 2 0,5, AP, = 1,5-4 6ap (B 3aBUCMMOCT OT ANaMeTpa KnarnaHa),
cnorapudmmueckoin (gna npoxoga A—AB) n nuHeliHol (ana npoxoga B—AB) xapaKTepucTUKoi perynipoBaHuns

Ay =100 mm, K5 = 145 mM3/4

Tun OnuvcaHue N TeXHNYeCKne XxapakTepucTuKmn KopoBbiii Homep
[y =15 mm, Kys = 0,63 M>/u 06520251
Ly =15 mm, Kys = 1m3/4 06520252
Ly =15mm, Kys =16 M>/4 06520253
Ly =15 mm, Kys=2,5 m>/u 06520254
Ly =15 mm, Kys =4 m3/u 06520255
[ly =20 mm, Kys =63 M>/4 06520256
VF3 Ly =25 mm, Kys =10 m3/4 06520257
Ly =32 mm, Kys =16 M3/ 06520258
Ly =40 mm, Kys =25 m3/u 06520259
Lly =50 Mm, Kys =40 M3/4 06570260
[l =65 mm, Kys =63 M3/ 06520261
[l =80 mm, Kys =100 m3/u 06520262
06521685

Tenno-n XOJ'IO,E\OCHaﬁ)KeHI/Ie OTONMNTENDbHO-BEHTUNALUUNOHHbBIX YCTAaHOBOK.

Mocobue
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1.4. Perynupytowne KnanaHbl A1 MECTHbIX OTONUTENIbHO-OXNaANTeNIbHbIX YCTaHOBOK
1.4.1. KnanaH My§ToBblIii, NIaTYHHbIiA, C NPpeABapUTEeNbHOI HACTPOIKOI NPOMYCKHOI cNocobHOCTN Py =10 6ap, Tyayc, = 120 °C

Tun OnucaHune n TexHn4Yeckne XapaKTepucTnkn

KopoBbiii Homep

RA-N

ﬂy =10 mm, npamoi, K,, = 0,04 - 0,56 m3/u 013G0012
}J,y =10 mm, yrnosoi, K, = 0,04 - 0,56 m3/u 013G0011
}J,y =15 mm, npamoi, K, = 0,04 - 0,73 m3/u 013G3904
}J,y =15 mm, yrnosoi, K, = 0,04 - 0,73 m3/u 013G3903
}J,y=20 MM, npamoit, K, = 0,1 - 1,04 m3/u 013G0016
)J,y =20 mm, yrnosoi, K, =0,1 - 1,04 w3/ 013G0015
)J,y =25 mm, npamoii, K, = 0,1 - 1,04 m3/u 013G0038
Lly =25 mm, yrnosoi, K, =0,1 - 1,04 w3/ 013G0037

1.4.2. KnanaH TepmoperynsTopa, MygToBbIi, naTyHHbIi, Py =10 6ap, Tyakc, = 120 °C

RA-C

Tun OnuncaHne n TexHnyeckne XapaKTepuctukn KOAOBbII?I HOMep
[y =15mm, K, =03-09m>/u 013G3094
[y =20 mm, K, =0,8-2,6 M/u 013G3096

1.4.3. KnanaH perynupylownin nNpPOXOAHOWN, NaTYHHbIN, C HapyXHoOW

XapaKTepuCTUKON perynnposanms, Py = 16 6ap, Tyakc, = 120 °C

pe3bboi,

c norapudmmnyeckon

VZL2 Ly =15 mm, Kys = 1m3/4

Tun OnuncaHne n TexHnyeckne XapaKTepuctukn KOAOBbIﬁ HOMep

Ly =15 mm, Kys = 0,25 m3/u 06522070
Ly =15 mm, Kys =04 m3/u 06522071
fly =15 MM, Kys =063 m3/u 06522072

06522073
fly=15mm, Ky =16 m/u 06522074
[y =20 mm, Kys = 2,5 m3/u 00322135
[y =20 Mm, Kys =35 m3/u 00372136

1.4.4. KnanaH perynupylowunin, TpeXXoA0BON, NaTYHHbIA, C HapYyXHoW pe3bbon, Py = 16 6ap, Tyak. = 120 °C,

c norapu$MrnUecKoil XxapaKTepucTUKo perynnpoBaHus

Tun OnuncaHune 1 TeXHNYECKNEe XapaKTepuUCTuKn KopoBbiii Homep
Ly =15 mm, Kys =0,25/0,25" m3/4 06572080
[y =15 Mm, Kys = 04/0,25 M>/u 06522081
[y =15 mm, Kys = 0,63/04 M>/u 06522082
VZL3 Lly =15mm, K,,s=1/0,63 M3/ 06572083
Ly =15 mm, Kys =1,6/1 m3/u 06572084
[ly =20 mm, Kys =2,5/1,6 M3/4 00322185
[y =20 Mm, Kys =3,5/2,5 m3/u 00372186

1 B yucnumene — 0na npoxooa A—AB, 8 3HameHamesne — 018 npoxooa B—AB.
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1.4.5. KnanaH perynupyowuii, TpeXxo[0BOM € 6aiinacom, NaTyHHbIA, C HapyHoii pe3b6olii, Py =16 6ap, Tyaxc, = 120 °C,
c norapnpmmnyecKoil XxapaKTepucTMKon perynnpoBaHmsa

Tun OnucaHne n TeXHNYeCcKne XxapakTepucTukm KopoBbiii Homep
Ly =15 mm, Kys =0,25/0,25" m3/4 06572090
Ly =15 MM, Kys = 0,4/0,4 m3/u 06522091
Ly =15 mm, Kys = 0,63/0,4 m3/u 06572092
VZL4 Ly =15 mm, Kys = 1/0,63 m3/u 06522093
Ly =15 mm, Kys =1,6/1 M3/u 06522094
[y =20 mm, Kys = 2,5/1,6 3/ 00322195
[ly =20 mm, Kys =3,5/2,5 M3/u 00372196

1) 8 yucnumene — ons npoxoda A—AB, 8 3HameHamene — 0n1a npoxoda B—AB.

KomnnekT npucoeanHnTenbHbIX GUTMHIOB ANA KNanaHos Tuna VZL ¢ HakuaHo raiikoi, Py = 16 6ap, Tyaxc. = 120 °C

Tun OnuncaHne n TexHNYecKne XxapakTepucTmkm KopoBbiii Homep
C HapyxHoii pe3bboir, | Hy=15MMm 06527015
naTyHHble [l, =20 Mm 003H6902

KomnneKT nprcoegnHuTenbHbIX GUTUProB ANA KnanaHoB Tuna VZL ¢ HaKugHoI rankoi, Py=16 6ap, Tyakc. = 120 °C

Tun OnuvcaHue N TeXHNYeCcKne XxapakTepucTmKmn KopoBbiii Homep
Moa naiiky, Ay=15mm 06527016
naTtyHHble Ay=20mm 06527017

1.5. KnanaHbl lWwapoBble [BYyXMO3NLVIOHHOrO YNpaBJIeHUA € 2J1IeKTPUYECKUM NPUBOAOM

1.5.1. KnanaH wapoBoii, NPOXOAHON, ABYXMNO3MLMOHHOTO ynpaBneHus, My$pTOBbIi, NaTyHHbIIA, C S1eKTPONPUBOAOM,
Py =16 6ap, Tyaxc. = 130 °C

Tun OnucaHne 1 TeXHNYECKNE XapaKTepUCTMKN KopoBbiii Homep
Ly =15 MM, Kys =17 m3/4 082G5501
AMZ112 Lly =20 mm, Kys =41 m3/u 082G5502
[ly =25 Mm, Kys =68 M3/4 082G5503

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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2. Tepmoperynupyiowme 31eMeHTbI NPAMOro AefncTBUA
2.1. Tepmo3aneMeHT gns KOMGMHUPOBAHHOrO perynupytoulero KnanaHa AB-QM Ha Bo3gyxoHarpeBaTtene
ABYXTpPY6HOro ¢paHKomna

Tun

OnucaHune n TexHn4yeckmne XapaKTepuctukn

KopoBbiii Homep

FEV-Z

Tper. = 17-27 °C ¢ AUCTaHLUNOHHBIM MYNIETOM YNPaBAEHUA N BCTPOEHHbIM
TemMrepaTypHbIM AATYVKOM, JJIMHA KanviApHO Tpy6KM 8 M

013G5458

2.2. TepmoanemeHT gna knanaHa RA-N Ha Bo3gyxoHarpeBaTene AByXTpy6Horo ¢aHKolina

TemnepartypHbIM AaTYNKOM, ANHA KaniAaPpHbIX pr60K 2+2Mm

Tun OnuncaHne n TeXHNYECKNe XxapaKkTepucTukn Koposbiii Homep
FEV-IF Tper.=17-27 °C ¢ ANCTaHLOHHBIM NYNETOM YNPaBNeHMs 1 BCTPOGHHbIM 013G5467
TemnepaTypHbIM AATYVKOM, JJIMHA KanuanAapHOW Tpy6KM 5 M
EEV-EF Tper. = 17-27 °C ¢ AUCTAHLWMOHHbIM MyNILTOM YNPaB/IEHNA 1 BbIHOCHbIM 013G5466

2.3. TepmoanemeHT gnsa kKnanaHa RA-C Ha Bo3gyxooxnagurene aByxTpy6Horo ¢psaHKomna

TemnepaTypHbIM AATYNKOM, JJINHA KanuAPHbBIX TPYOOK 2 + 2 M

Tun OnucaHne n TeXHNYeCKne XxapakTepucTukn Koposbiii Homep
FEK-IF Tper. = 17-27 °C.c AUCTAHLMOHHbIM MyNIETOM YNPaBNEHUA 1 BCTPOEHHbIM 013G5465
TemMnepaTypHbIM AATUNKOM, [IIHa KanvanAapHO TPYOKN 5 M
FEK-FF Tper. = 17-27 °C, C BUCTaHLMOHHDBIM MySILTOM YPAB/IEHNA 1 BBIHOCHBIM 013G5464

2.4. TepmoanemeHT ana knanaHoB RA-N u RA-C Ha Bo3gyxoHarpeBaTtene 1 Bosgyxooxnagurene
yeTblpexTpy6HoOro ¢psHKomNa

Tun OnucaHune 1 TexHNYeCKNe XapaKTepuCcTuKn KopoBbiii Homep
FED-IF Tper. = 17-27°C, C BUCTAHLWOHHbIM MYNLTOM YNPaB/EHNA 1 BCTPOEHHbIM 013G5463
TemnepaTypHbIM AaTYMKOM, [JIMHA KanvAapHbIX TPY60K 4 + 11 m
FED-FF Tper. = 17-27°C, ¢ BUCTAHLVIOHHBIM MYNIETOM YNPAB/IEHNS 1 BbIHOCHbIM 013G5462
TemnepaTypHbIM AaTYMKOM, [/INHA KanWIAPHBIX TPYOOK 2+2+2M

3. dneKTpuyeckne npuBoabl
3.1. TepmosaneKkTpuyeckmne NnpuBoAbl

3.1.1. Tepmo3nieKTpUUYeCKNii NPUBOA ABYXMO3ULNOHHOIO ynpaBneHus AnA KOMO6MHUPOBAHHOIO perynupytowero

npoxopHoro knanaHa AB-QM (A, = 10-32 mm) u perynupytoLero knanaHa cepum VZL

[BYXMO3ULMOHHOTO ynpasneHus, 230 B

Tun OnucaHne n TeXHNYeCKne XapaKTepucTukm KopoBbiii Homep
HopmanbHo 3akpbiTbii (ana AB-QM Ha Bo3gyxooxnagutene n VZL Ha Bo3pgyxoHarpesatene) 082F1262
[BYXMO3ULMOHHOTO yrpaBneHus, 24 B
HopmanbHo 3akpbithiii (ana AB-QM Ha Bo3gyxooxnagutene n VZL Ha Bo3gyXxoHarpesatene) 082F1266
[BYXMO3MNLMOHHOTO ynpasneHus, 230 B

TWA-Z
HopmanbHo oTkpbiTbii (ana AB-QM Ha Bo3pyxoHarpesatene u VZL Ha Bo3gyxooxnagutene) 082F1260
[BYXMO3ULMOHHOTO yrpaBneHus, 24 B
HopmanbHo oTkpbiThit (ana AB-QM Ha Bo3sgyxoHarpeBaTtene n VZL Ha BO3fyxooxnaguTtene) 082F1264

3.1.2. TepMmo3aneKTpUYeCKMii NPMBOJA C aHaIOFOBbIM YyNpaBieHneM AA KOMOGMHNPOBAHHOTO perynupytoLe-6anaH-

CUpPOBOYHOrO KnanaHa AB-QM (,[l,y =10-32 mm), c Kabenem annHoN 1 m

nagutene), 24 B

Tun OnuncaHne N TexHnYecKne XxapakTepnucTmkmn KopoBbiii Homep
HopmanbHO 3aKpbITbIl, C NoraprdMMUecKon XxapakTepucTnkon peryniposanua (4na AB-QM Ha 082F1191
BO3ayXxooxnagutene), 24 B

ABNM")
HopMarnbHO 3aKpbITbIl, C IMHEHOW XapaKTepUCTVKON perynnpoBaHus (ana AB-QM Ha BO3AyX0OXx- 082F1193

1 Jina ycmaHosku npusoda Ha knanaH AB-QM mpebyemca adanmep.

ApanTtep gna yctaHoBKu npusoaa ABNM Ha knanaHbl AB-QM

Tvin

OnucaHune n TexHn4Yeckne XapaKTepuctukn

KopoBbiii Homep

[ina yctaHosku npusoga ABNM Ha knanaHbl AB-QM f,=10-32mm

082F1072
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3.1.3. TepmoaneKTpu4eCcKnin NprnBoA ABYXMNO3NLNOHHOIO yrpaBneHua Ana perynupytowmnx knanaHos RA-N n RA-C

Tun OnucaHne 1 TeXHNYECKME XapaKTepUCTUKn KopoBsbiii Homep
HopmanbHo 3aKpbITbI (AN KNanaHOB Ha BO3AyX0oox1aauTerne) ABYXMNO3ULIMOHHOTO yripaBneHus, 24 B 088H3110
HopmanbHo 3aKpbITbIN (414 KnanaHoB Ha BO3AyxooxiaguTene) ABYXMO3ULMOHHOrO yrnpasneHus, 220 B 088H3112
TWA-A HopmanbHO OTKpbITbIV (ANA KNanaHOB Ha BO3AyXOHarpesaTene) AByXNO3unLMOHHOTO yrnpasneHns, 24 B 088H3111
HopMasibHO OTKPbITHIN OTKPbITHIN (A471A KNarnaHOB Ha BO3[yXOHarpeBaTee) ABYXMO3VLVIOHHOTO yripasreHus, 220 B 088H3113

3.2. PepyKTOpHble 3n1eKTpuYecKre npmeoabl
3.2.1. PeayKTOpHbIN 3N1eKTPONPUBOA C TPEXMO3ULNOHHBIM (MMMYAbCHbIM) ynpaBneHnem cepun AMV

Tun OnuncaHue 1 TeXHNYECKNE XapaKTepUCTUKA KopoBbiih Homep
[na knanaHos AVQM ,[l,y =15 mm, VM2 n VB2 ,El,y =15-20" mm, VMV ,Ely =15-40 mm, t =14 c/mm, 230 B 082G3001
AMVO Toxe, 24B 082G3002
— flif; :Jla/;i:ozs?)ngQM ,Ely =15 mm, VM2 n VB2 ,Ely= 15-20" MM, Npv 06eCTOUNBAHUN LUTOK NOAHNMAETCA, 082G3042
Toxe, 24B 082G3043
[nAa knanaHos VM2 n'VB2 ,El,y: 25-50 mm, t=15c/mm, Ha 230 B 082G3007
AMV20 To e, Ha 24 B 082G3008
AMV 23SU ﬂ;:l oggs:oa:moBZH:;/ ?U,'\I'AOKﬁ()Z/)JJ,I-I_VIMiZTCS: t ,:\A ,;A'S c>/|\il\2n, 2)1,{) B_ 2 Wz VB2 ﬂy - 08263040
Toxe, 24B 082G3041
Ona knanaHos VM2 n VB2 ﬂy =15-50 mm, t =3 ¢/mm, 230B 082G3011
AMV 30
Toxe, 24B 082G3012
[na knanaHos AB—QMz) ,£ly =40-100 MM, Npr 06eCTOUMBAHNM LITOK NogHUMaeTcs, t= 11 ¢/mm, Ha 230 B 082H3040
AMV 255U Toxe, 24B 082H3039
[na knanaHos VRB2 n VRG22 Lly= 15-50 MM, Npu 06ecTournBaHWM LUTOK onyckaetcs, t=15 ¢/mMm, Ha 220 B 082H3037
AMV235D Toxe, 24B 082H3036
[nAa knanaHos AFQMZ), VFM2 nVF3 ,Ely =65-100 mm, t =4-6 c/mm, 230B 082G3443
AMEGSS Toxe, 24B 082G3442
AMV 120NL [nAa knanaHos AB-QM Lly =10-32mm, t=12c/mm, 24B 082H8058
OnaVZL2,VZL3 nVZL4 ﬂy =15-20mMm, t=12 c/mm, 230 B 082H8043
AMV 140H
Toxe, 24B 082H8042
OnaVRB2,VRG2, VRB3 n VRG3 )J,y= 15-50 mm, VF3 ,El,y= 15-50 mm, t=7,5 unn 15 c¢/mm, 230 B 082H0163
AMV435 Toxe, 24B 082H0162

Dvmz Ay=20 mm moneko c K, =4 w3/,
CoeduHalmcsa Yepez adanmepbi:

AMV255U c AB-QM;

AMV255D c VRB2 u VRG2;

AMEG655 c AFQM.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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3.2.2. PegyKTOpPHbI 3N1EKTPONPMBO C aHaNoroBbiM yrnpasneHunem cepun AME
Tun OnucaHue 1 TEXHNYECKNE XapaKTepuCTUKM KopoBbliih Homep

AME 10 [na knanaHos AVQM )ly: 15 mm, VM2 n VB2 fly = 15-20" Mm, VMV ):ly: 15-40 Mm, t =14 c/mm, 24 B 082G3005
AME 135U fl,:;; :Jl?;,:jc;,;VQM ﬂy =15mm,VS2, VM2 n VB2 ,L'l,y =15-20" MM, NPU 06eCTOUMBAHMN LITOK NMOAHVUMAETCS, 082H3044
AME 435QM [na knanaHos AB-QM ,EI,y =40-100 mm, t=7,5/15 ¢/mm, Ha 24 B 082H0171
AME 20 [ns knanaHos VM2, VB2 Llyz 25-50 mm, t =15 ¢/mm, Ha 24 B 082G3015
AME 23SU ?QZ/I::,:HSZOBB AVQM )J,y = 20-50 mm, VM2, VB2 ,D,y = 25-50 MM, Npr 06€CTOUMBAHNM LUITOK NOJHMMAETCS, t = 082G3042
AME 30 [na knanaHos VM2 n VB2 ﬂy: 15-50 Mm, t=3 c/mm, 24 B 082G3017
AME 25SU [ina knanaHos AB-QM Lly =40-100 MM, Npr 06eCTOUMBAHNM LITOK NOAHUMaeTcs, t = 11 ¢/Mm, Ha 24 B 082H3041
AME 25SD [na knanaHos VRB2 n VRG22 ,EI,y = 15-50 mMMm, Npun 06eCcTouMBaHNM LTOK onyckaetcs, t=15c/mMm, Ha 220 B 082H3038
AME655 [inA knanaros AFQM?), VFM2 n VF3 [, = 65—100 Mu, t =4-6 c/Mm, 24 B 082G3442
AME 120NL [nAa knanaHos AB-QM ,El,y =10-32mm,t =12c/mm, 24B 082H8059
AME 140H AnaVZL2,VZL3nVZLA4 [, = 15-20 mm, t =12 c/mm, 24 B 082H8047
AME 435 AnaVRB2,VRG2, VRB3 n VRG3 [y = 15-50 mm, VF3 [l,, = 15-50 Mm, t = 7,5 unn 15 ¢/mm, 24 B 082H0161

Dvmz Ay =20 mm mosneko c K, =4 .
CoeduHsAomca yepez adanmepoi:

AME 255U c AB-QM;

AME25SD ¢ VRB2 u VRG2;

AMEG655 c AFQM.

Becnepe6oiiHbIN NCTOYHUK NUTAHUA ANA PefyKTOPHbIX 3/1IeKTPUYECKUX NPUBOAOB

Tun

OnuncaHune n TexHnuYeckue XapaKTepucTnkn

KopoBbiii Homep

AM-PBU 25

BbixogHoe HanpsaxeHne 24 B, BCTPOEHHbIV akKyMynAaTop

082H7090

ApanTtep anAa yctaHoBKuN npusoaa AME655 Ha knanaH AFQM

Tun

OnucaHue n TeXHNYecKne XapaKTepucTnkn

KopoBbiii Homep

Ona knanaHos [y = 65 mm

065B3525

Ona knanaHos [y = 80—100 mm

065B3526
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4. KnanaHbl 6anaHcMpoBOYHble
4.1. KnanaHbl 6anaHcnpoBOYHbIe pyUHble
4.1.1. KnanaH 3anopHo-6anaHCMPOBOYHbIN, My)TOBbI, NaTYHHbIA, C APEHa)XHbIM KPaHOM W W3MepUTeNbHbIM

Hunnenem, Py =16 6ap, Tyaxc. = 120 °C
Tun OnuncaHmne n TexHNYeCKNe XapaKTepncTuKn Koposbiii Homep
}:ly=15 MM, Kys = 1,6 M*/4 00372131
usv-I By =20 Mm, Kys=2,5m*/4 00372132
Ly =25 mm, Kys =4 m/u 00372133
4.1.2. KnanaH 6anaHcupoBOYHbI Py4YHON, My$TOBbIN, NaTyHHbIN, Py =20 6ap, Tyakc. = 120 °C
Tun OnuncaHmne n TeXHNYECKME XapaKTepnucTuKn Koposbii Homep
Ay =15wmm (LF), Kys = 2,5 M*/u 00374000
Ay =15 mm, Kys=3,0 */u 00374001
Ay =20 mm, K5 = 6,0 M*/u 00374002
MSV-BD Leno Ay =25 mm, Kys=9,5*/u 00374003
,Ely =32mm, Kg =18 M*/y 00374004
Ay =40 mwm, Ky = 26 m*/u 00374005
Ay =50 mm, Ky = 40 m*/u 00374006

4.1.3. KnanaréGanchwposqublﬁl PYyuHOI, ¢pnaHueBbIi, YyryHHbIA, C U3MepuTenbHbIMN Hunnenamu, Py = 16 6ap,
Twake.= 130 °

Tun OnucaHune N TeXHNYECKME XapaKTEPUCTUKN KopoBbiii Homep
Ay =15 mm, Kys= 3,1 M*/u 00371085
Ay =20 mm, Kys = 6,3 M*/u 00371086
Ay =25 mm, Kyg =9 M*/4 00321087
Ay =32mm, K5 =15,5Mm/u 00371088
Ay =40 mwm, Kys = 32,3 M*/4 00371089
MSV-F2 Ay =50 mm, Ky = 53,8 M*/4 00371061
Ay =65 mm, Ky = 93,4 M*/4 00371062
Ay =80 mm, Ky = 122,3 M*/u 00371063
Ay =100 mm, Kys =200 m*/y4 00321064
Ay =125 mm, Kys = 304,4 M*/4 00321065
Ay =150 Mm, Kys = 400,8 M*/4 00321066
Ay =200 mm, Kys = 685,6 M*/u 00321067

4.2. KnanaHbl GBHaHCVIpOBO"IHbIe aBTOMaTn4vyeckme

4.2.1. KnanaH 6anaHCcMpOBOYHbII aBTOMaTMUYeCKniA, MydTOBbI, NAaTYHHbIN, C APEeHa)XHbIM KpPaHOM, Py =16 6ap,
Tyake. = 120 °C

Tun OnucaHune N TeXHNYECKME XapaKTePUCTUKN KopoBbiii Homep
By=15mm,Kys=16 My, APper.=0,2—0/4 6ap 003L7611
[y = 20 MM, Kys = 2,5 M?/4, APper = 0,2—0,4 6ap 003L7612
ASV-PV By =25 MM, Kyg = 4 M*/4, AP, = 0,2—0,4 6ap 003L7613
Ay =32 mm, Kys = 6,3 M*/4, APper = 0,2—0,4 6ap 003L7614
Ay =40 mm, Kys = 10 M*/y4, AP e = 0,2—0,4 6ap 003L7615

4.2.1. KnanaH 6anaHcypoBOYHbI aBTOMATNYECKNIA, YYTYHHbII, C HapYXKHOI pe3b6oii, Py =16 6ap, Tyaxc = 120 °C

Tun OnuncaHne n TexHnyeckne XapaKTepUucTnukn KOAOBbIVI HOMep
[ly = 50 MM, Ky = 20 M4, AP e = 0,2—0,4 6ap 00320621
ASV-PV Ly = 50 mm, K g = 20 M*/4, APy, = 0,35—0,75 6ap 00320631
[ly = 50 MM, Ky = 20 M4, AP e = 0,6—1 6ap 00320641

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue

65



4.2.3. KnanaH 6anaHcMpoBOYHbI/i aBTOMaTNUYeCKNiA, GpnaHLUEBbIN, YYTYHHbIIA, Py =16 6ap, Tyakc. = 120 °C

Tun OnuncaHne n TexHNYeckne XxapakTepucTmKkm Koposblii Homep
[ly = 65 MM, Ky = 30 M4, AP e = 0,2—0,4 6ap 00320623
Ay =65 mm, Ky = 30 M*/4, APer = 0,35—0,75 Gap 00370633
Ay =65 mwm, Kys = 30 M*/y, APpe = 0,6—1 6ap 00370643
Ay =80 mm, Ky = 48 M*/4, APper = 0,2—0,4 6ap 00320624
ASV-PV Ay =80 mwm, K = 48 m*/y, APpe. = 0,35—0,75 6ap 00370634
[ly = 80 mm, Kyg = 48 W*/4, AP = 0,6—1 6ap 00370644
Ay =100 mm, Kys = 76 M*/4, APper. = 0,2—0,4 6ap 00370625
)J,y =100 mm, K\,g = 76 M/, Apper. =0,35—0,75 6ap 00370635
Ay =100 mm, K5 = 76 M*/4, AP e, = 0,6—1 6ap 00370645

4.2.4. KnanaH 3anopHblii (Ana npucoefnHeHns K Tpy6onpoBsoay MMnynbcHoii Tpy6kmu knanaHos ASV-PVY), mydro-
Bblii, NaTYHHbIN, Py = 16 6ap, Tyakc. = 120 °C

Tun OnuncaHne N TeXHNYeckne XxapakTepnucTmKkm Koposblii Homep
Ly =15 mm, Kys = 1,6 M*/4 003L7691
Ay =20 mMm, Kys = 2,5 m/u 003L7692
Ay =25 mwm, Kyg =4 M*/u 003L7693
ASV-M
ﬂy =32 mm, Kg=6,3 M*/u 003L7694
Ay =40 mw, Ky = 10 m*/u 003L7695
ﬂy=50 MM, Kyg=16 mM*/u 003L7702

") Cosmecmmo ¢ knanarom ASV-PV [] =65-100 MM 07151 npucoeduHeHuA umnysibcHol mpy6ku emecmo ASV-M npumenaemca knanaH MSV-F2.

4.2.5. KnanaH 3anopHo-6anaHcipoBOYHbIii (ANA NpucoeanHeHUs K Tpy6onpoBoay MMnynbcHOW TPY6KM KnanaHoB
ASV-PVY) B KomnneKTe ¢ AByMSA U3MEPUTENIbHBIMU HUANENAMU, MydTOBbIN, NAaTYHHBbIIA, Py =16 6ap, Tyaxc, = 120 °C

Tun OnucaHme N TEXHNYECKNE XapakTepucTuKn KopoBbiii Homep
Lly =15mm, Kys = 1,6 M*/u 003L7641
ﬂy =20 mm, Kyg = 2,5 M*/u 003L7642
ASV-I Lly = 25 mm, Kys = 4,0 W*/u 003L7643
)J,y =32 mm, Kys = 6,3 M*/u 003L7644
Ay =40 mm, Kys = 10,0 M*/4 003L7645

4.2.6. KnanaH 3anopHo-6anaHCMPOBOYHDBIN (ANA NpucoeauHeHNs K Tpyb6onpoBoay UMNYNbCHON TPY6KM KnanaHoB
ASV-PV") B KoMnfieKTe € ABYMSA U3MePUTENbHBIMU HUNNEAAMU U CIMBHBIM KpaHOM, MydTOBbIA, NaTyHHBbII, Py =20 6ap,
Tuake.=120°C

Tun OnucaHune n TexHNYECKNE XapaKTepuCTUKn Koposbii Homep
Lly =15mm, Kyg = 1,6 M*/u 003L7641
Ll,y =20 mm, Kyg =2,5m*/u 003L7642
ASV-BD Ly =25 mm, Ky = 4,0 M4 003L7643
Ay =32mm, Kys = 6,3 M*/4 003L7644
Ly = 40 Mm, Ky = 10,0 M4 003L7645

") Cosmecmmo ¢ knanarom ASV-PV [l = 65-100 mm 0718 npucoeduHeHUA uMnybcHoU mpy6ku emecmo ASV-M npumeHsemca knanan MSV-F2.

KoMmnneKkT GUTUHIroB C HaKNAHOWN rakon Ans coeAuHeHusa c Tpy6onpoBogom KnanaHa ASV-PV, Py =16 6ap,
Tuwake. = 120 °C

Tun OnucaHne 1 TeXHNYECKME XapaKTepUCTUKN KopoBbiii Homep
Mop npuBapkKy, cTanbHble ,Ely: 50 Mm 003L8163
C Hapy»KHOIl pe3b60oii, NaTyHHble Ay =50 mm 003L8162
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5. FMApaBnmquKwe perynAaTopbl nepenaaa [aBneHnn

5.1. MoHOGnouHble perynaTopbl nepenaga gasneHuii cepum AVP
5.1.1. PerynAatop nepenaja paBneHWin pana ob6paTHoro Tpy6onpoBoaa, GpPOH30BbIN, C BHELWHen pe3b6oi,
Py =16 6ap, Tyaxc. = 150 °C

Tun OnucaHne 1 TeXHNYeCKNe XapaKTepncTnkiy Koposblii Homep
Ly =15 MM, Kys = 1,6 M*/4, APy = 0,8-1,6 6ap 003H6212
Ay =15mm, Kys = 2,5 M*/Y, APper = 0,8-1,6 6ap 003H6213
AVP Ay =15 mm, Kys = 4 M*/4, APper = 0,8-1,6 Gap 003H6214
Ay =20 mMm, Kys = 6,3 M*/Y, APper = 0,8-1,6 6ap 003H6215
Ay =25 mwm, Kys = 8 M*/4, APper = 0,8-1,6 Gap 003H6216
Lly =32 mm, Kys = 10 M*/4, AP = 0,8-1,6 6ap 003H6217

5.1.2. Perynatop nepenaja AaBneHuii AnAa nopatwouiero Tpy6onpoBoaa, OGPOH30BbIN, C BHelHel pe3bboii,
Py =25 6ap, Tyakc. = 150 °C

Tun OnuncaHmne n TexHNYeCKNe XapaKTepncTuKn Koposbiii Homep
Ay =15mm, Kys = 1,6 v*/4, APper = 0,3-2 6ap 003H6325
Ay =15 mm, Kys=2,5m*/y, APper = 0,3-2 Gap 003H6326
AVP ﬂy =15 mm, Kg =4 m*/y, APper_ =0,3-2 6ap 003H6327
Ay =20 mwm, Kys = 6,3 M*/y, APper = 0,3-2 Gap 003H6328
Lly = 25 MM, Ky = 8 /4, AP = 0,3-2 6ap 003H6329

5.1.3. Perynatop nepenapja paeneHuin ansa obpaTHoro Tpy6onposopa, ¢naHueBbld, YyryHHbii, Py = 25 6ap,
Tyake. = 150 °C

Tun OnuncaHmne n TexHNYeCKNe XapaKTepucTuKn Koposbiii Homep
[y =15 Mm, Kys =4 m3/4, AP, = 0,3-2 6ap 003H6351
[y =20 Mm, Kys = 6,3 M3/4, AP = 0,3-2 6ap 003H6352
AVP [y =25 Mm, Kys = 8 M3/, AP = 0,3-2 6ap 003H6353
Ay=32mm, Kys=125 M3/, APper, =0,3-2 6ap 003H6354
[y =40 Mm, Kys = 16 M>/4, AP o = 0,3-2 6ap 003H6355
Ay =50 Mm, Kys =20 M3/y, APper. =0,3-2 6ap 003H6356

5.1.4. Perynatop nepenaja pgaBneHui gna nopatouiero TpybonposBoga, ¢naHueBblil, YYryHHbIN, Py =25 6ap,
Twakc.= 150 °C

Tun OnucaHmne n TeXHNYECKME XapaKTepuCTUKn Koposbiii Homep
[y =15 mm, Kys =4 M3/, AP = 0,3-2 6ap 003H6375")
[y =20 mm, Kys = 6,3 M3/4, AP = 0,3-2 6ap 003H6376"
AVP [y =25 mm, Kys = 8 M3/4, AP = 0,3-2 6ap 003H6377"
[y =32 mm, Kys = 12,5 M3/4, AP o = 03-2 6ap 003H6378
[l =40 Mm, Kys = 16 M>/4, AP o = 0,3-2 6ap 003H6379
[l = 50 Mm, Kys = 20 M3/4, AP o = 0,3-2 6ap 003H6380

1 Tpebyemcsa 08a KoMnaeKmMa umnysibCHolx mpy6oK (01 ocmanbHbix pecynamopos AVP — 0dHa mpy6ka).

Komnnekt umnynbcHoui Tpy6ku ana perynatopa AVP
Tun OnucaHune N TeXHNYECKME XapaKTePUCTUKN KopoBbiii Homep

AV @6x1mMm, L=1500 Mmm, c prTMHrOM R 1/2" 003H6854
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KomnneKkT npucoepuHuTenbHbiXx GuTMHroB (2 wWwT.) AnA pe3b6oBbix perynatopoB AVP, ¢ HaKufHOW raiikom,
Py =25 6ap, Tyakc. = 150 °C

Tun OnucaHune N TeXHNYECKME XapaKTePUCTUKN KopoBbiii Homep
Lly =15mm 003H6902
C HapyxHoli pesb6on, |Hy=20mMm 003H6903
naTyHHble By=25mm 003H6904
Lly =32Mm 003H6905
By=15mm 003H6908
Moa npueapky, Ay =20 Mm 003H6909
CTaNbHble ﬂy =25MMm 003H6910
Ay=32mm 003H6911

5.2. CocTaBHble perynatopbl nepenaga gasneHun cepun AFP

5.2.1. KnanaH perynstopa nepenaga AasieHui Ans nofaiolero 1 o6paTHoro Tpy6onposoaos dGnaHLeBbilii, YyryH-
Hblit, Py = 16 6ap, Tyaxc, = 150 °CY

Tun OnucaHune n TexHnYeckue XapaKTepUucTnkun KOAOBin"I HOMep
[ly =65 MM, Kys =50 M>/4,Z=0,5 065B2394
[l, =80 M, K5 =80 M3/u, Z=045 065B2395
VFG2 [ly =100 mm, Kys =125 M>/4, Z=04 065B2396
[ly =125 mm, Kys =160 M>/4, Z=0,35 065B2397
[ly =150 mu, Kys =280 M>/4, Z=0,3 06582398
[ly =200 Mm, Ky =320 M>/4,Z=0,2 06582399

U Toaxe. = 140°Cons VFG2 [,

=150 mm.

5.2.2. Perynupytowuin 6noK gna perynsatopa nepenaga gasneHunin AFP

Tun

OnuncaHme n TeXHNYeCKne xapaKTepmucTukm

KopoBbiii Homep

AFP-9

APper =0,5—3 6ap

003G1015

5.2.3. KomnneKT umnynbcHoi Tpy6Kku ans perynatopa AFP

Tun

OnncaHme n TeXHNYeCKne xapaKTepmucTnkm

KopoBbiii Homep

AF T

@10x 1 mMm, L= 1500 mm, c dputrHrom R 1/4"

003G1391

1 Tpebyemcsa 08a komnaekma mpy6okK.

6. Tpy6onpoBoaHasa apmaTypa

6.1. 3anopHoO-cnNycKHasA apmaTtypa
6.1.1. KpaH wapoBoii 3anopHbii, My$ToBbIi, NaTyHHbIN, Py =40 6ap, Tyake, = 110 °C

Tun OnucaHme 1 TeXHNYECKME XapaKTepUCTUKn Koposbiii Homep
Oy =15mm, K= 15 w/u 06588207
Ay =20 mm, K s = 28 W*/u 06588208
BVR Ay =25 mm, Kyg =39 M3/4 06588209
Ay =32mm, Kys =84 m*/y 06588210
[y =40 Mm, Ks = 165 M/u 06588211
Ay =50 mm, Kys =243 m*/u 06588212

6.1.2. KpaH WwapoBoi1 3anopHbIii C KnanaHoM AJis BbiNycka Bo3gyxa, My$pToBblii, NaTyHHbINA, Py=40 6ap, Tyaxc. =110 °C

Tun OnuncaHne N TeXHNYeckne XxapakTepucTmKkm KopoBbiii Homep
Ay =15Mmm, Kys =15 /4 06588216
,Ely =20 mm, Ky =28 M*/u 065B8217
BVRD Ay =25 mm, Kys =39 m*/u 065B8218
[y =32 mm, Ky =84 m/4 065B8219
Ay =40 mm, Kys =165 M*/4 065B8220
Ay =50 MM, Kys =243 M*/4 065B8221
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6.1.3. KpaH WwapoBoli CNyCKHOM, NaTyHHbIN, € HAPYXHOI pe3b6oii, C HacapaKol AnA wWhaHra, Py =10 6ap, Tyay, = 110 °C

Tun OnucaHue 1 TeXHNYECKME XapaKTepUCTKN KopoBgblii Homep
[y =15 MM, Kys =19 M/ 065B8200
BVR-C Ay =20 mm, Kys=6,0 M3/y 065B8201
Ay =25mm, Kys=12,1 M*/4 065B8202

6.1.4. KpaH wapoBoiil 3anopHblii, MyGTOBBIN, N3 HepXKaselowen ctanm, Py =69 6ap, Tyakc, = 230 °C

Tun OnucaHune N TeXHNYECKME XapaKTePUCTUKN KopoBbiii Homep
Ay =15mm, Kys=13,2m°/4 149B5211
X1666 Ay =20mm, Kys =17 M*/u4 149B5212
Ay =25 mm, Kys=30,2 M°/4 149B5213

6.1.5. KpaH wapoBoi 3anopHbIii, GnaHLeBbIN, CTalbHOW, C PYKOATKOM Tyakc. = 180 °C

Tun OnucaHne 1N TeXHNYECKNe XapaKTepucTuKn Koposblii Homep
,Ely =15 mm, Py= 40 6ap”, Kys=11 M/ 065N0300
Ay =20 mm, Py =40 6ap”, Kys=15Mm*/u 065N0305
Ay =25mm, Py =40 6ap”, Kys =26 M*/u 065N0310
Hy=32mm, Py =40 6ap”, Kys =411 m*/u 065N0315
[l, = 40 M, P, = 40 6ap”, Ky = 96 M*/u 065N0320
JiP-FF Ay =50 mm, P, =40 6ap”, Kys =112 m*/4 065N0325
Ay =65 mm, Py =16 6ap”, Kys = 200 M*/4 065N4282
,Ely =80 mwm, Py =16 6ap", Kys =470 M*/u 065N4287
Ay=100mm, Py =16 6ap", Ky =640 M*/4 065N0240
[ly =125 mm, Py = 16 6ap”) Ky = 1080 m*/u 065N0845
Ay =150 mm, P, =16 6ap”, Kys = 1490 m*/u 065N0850
[ly = 200 mm, Py = 16 6ap”, K,s = 2300 M*/4 065B0855

1 KpaH ﬂy = 15-50 MM nocmasnaemcs ¢ praHyamu Ha Py =25 6ap.

6.1.6. 3aTBOpP NOBOPOTHbLIN ANCKOBbIN, MeX(aHLeBblil U3 BbICOKOMPOYHOro uyryHa ¢ pykosaTkoii, Py, = 16 6ap,
Tyake. = 120 °C

Tun OnucaHne 1 TexHNYeCKne XapaKTepuctnkun KopoBbini HOMep
[l =25 mm 065N7350
[y =32/40 Mm 065N7351
[l, = 50 Mm 065N7352
[ly =65 Mm 065N7353
VFY-WH (SYLAX)
[l, =80 MM 065N7354
[l, =100 mm 065N7355
[ly =125 mm 065N7356
[y =150 mm 065N7357

6.1.7. ABTOMaTM4eCKMii BO3AYXOOTBOAUMK NAaTYHHbIII C HAPYKHOI pe3b6oii, Py =10 6ap, Tyaxe. = 110 °C

Tun

OnucaHune n TexHn4yeckmne XapaKTepuctnkn

KopoBbiii Homep

Airvent

Lly=15MM

06588223
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6.2. QunbTpbl ceTYaTble
6.2.1. QunbTp ceTuaTblii, MydTOBbIIA, NATYHHBIN CO CAYCKHBIM KPaHOM, Py = 25 6ap, Tyaxc. = 130 °C

Tun OnucaHune N TeXHNYECKME XapaKTePUCTUKN KopoBbiii Homep
,Ely =15mm, K =4,5 M*/u 065B8241
,Ely =20 mm, Kys=7,9 M/u 065B8242
,Ely =25mm, Kys=11,2 M3/ 065B8243
FVR-D
,Ely =32mm, Kys= 17,0 M3/ 065B8244
,Ely =40 mm, Ky = 24,5 M*/4 065B8345
,Ely =50 mm, Kys = 36,0 M*/u 065B8246

6.2.2. QunbTp ceTyaTbIli, MyGTOBBIN, N3 HepXKaBelowen cTanm ¢ Npobkoii, Py =50 6ap Tyakc. =

175 °C

Tnn OnucaHne n TexHnyeckne XapaKTepucTnkn KOAOBbIVI HOMep

[y =15 mm, Kys = 1,03 W/ 14985273

[ly =20 mm, Kys =53 M4 149B5274

[ly =25 mm, K5 = 8,7 M/u 14985275
Y666

Ly =32 mm, Kys = 13,304 149B5276

[l =40 Mm, Kys = 19,34 /4 149B5277

[l, = 50 mm, Kys = 30,21 M*/4 149B5278

6.2.3. QuAnbTp ceTyaTbIl, praHUeBbIil, YYryHHbIN ¢ NPO6KoiA, Py =16 6ap, Tyakc = 150 °C

Tun OnucaHune N TeXHNYECKME XapaKTEPUCTUKN KopoBbiii Homep
[ly =15 mm, Kys =53 M3/u 065B7740
Lly =20 MM, Kys= 9,5 M*/u 065B7741
[y =25 mm, Kyg = 16,5 M2/u 065B7742
Ay =32mm, Kys =20 w*/4 065B7743
Hy=40mm, K5 =33 M3y 065B7744

FVE Ay =50 mm, Kys =54 M*/4 65B7745
Ay =65 mm, Kys =95 m*/u 065B7746
Ay =80 mm, Ky =140 M*/u 065B7747
,Ely =100 Mmm, Kys =201m*/u 065B7748
Ay =125 mm, Ks = 340 w*/u 065B7749
Ay =150 Mm, Kys =526 m*/u 065B7750
,Ely =200 Mmm, Kys =870 M*/y 065B7751

MarHuTHaa BctaBka ans ¢unbrpos FVF

Tun OnucaHue n TeXHNYecKne XapaKTepucTnukn KOAOBin"I HOMep
[y =15-20 Mm 065B7790
[y =25-32 mm 06587791
[y =40 mm 065B7792
Ay =50 mm 065B7793
[y =65mm 065B7794
FVF-M Ay =80Mm 065B7795
Ay =100-125 mm 065B7796
[y =150 mm 065B7797
Ay =200 mm 065B7798
Ay=250mm 065B7799
Ay =300 Mm 065B7800
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fpeHaxHbil KpaH Ansa unstpa FVF, Py =16 6ap, Tyaxc, = 150 °C
Tun OnucaHmne n TeXHNYECKME XapaKTepuCcTUKn Koposbii Homep
,[ly =10 mm ansa FVF, ,[ly =15-50 mm 065B7802
FVF-B
,Ely =15 mm gna FVF, ,[ly =65-300 Mm 065B7801

6.3. KnanaHbl o6paTHbie
6.3.1. KnanaH o6paTHbIi, NPYXWUHHbIN, My$TOBbINA, NaTYHHbIN, Tyake. = 110 °C

Tun OnucaHne n TeXHNYECKME XapaKTepuCcTUKn Koposbii Homep
,Ely =15 MM, Py: 25 6ap, Kyg =4 M*/u 065B8224
Ay =20 mm, Py =25 Gap, Kys = 8 M*/u 065B8225
NRV EF Ay =25mm, Py =25 6ap, Kys = 10,3 M*/u 065B8226
,EI,y =32 mMm, Py: 18 6ap, Kys =18 M*/u 065B8227
,EI,y =40 mm, Py =18 6ap, Kys=24 M*/u 065B8228
,EI,y =50 mm, Py =18 6ap, K5 =40 M*/u 065B8229
6.3.2. KnanaH o6paTHbI NPYXUHHbINA, GnaHueBblii, YyryHHbINA, Tyakc. = 100 °C
Tun OnuncaHue N TeXHNYeCcKne XapakTepucTnKm KopoBbiii Homep
,Ely:40 MM, Py: 16 6ap, Kys =47 M*/u 149B2281
,Ely =50 mm, Py =16 6ap, Kys =99 M*/u 149B2282
,Ely =65 MMm, Py =16 6ap, Kys= 159 M*/uy 149B2283
402 ,Ely =80 Mm, Py =16 6ap, Kys =222 M*/u 149B2284
,Ely =100 mm, Py =16 6ap, Kys =396 M*/u 149B2285
,Ely= 125 mm, Py= 16 6ap, Kys =619 M*/u 149B2226
,Ely =150 mm, Py =16 6ap, K, = 890 M*/u 14982227
Lly =200 mm, Py =106ap, K,s= 1120 M*/u 149B2229

1 KnanaHb/[ly =200 MM NOCMasnaomca ¢ paaHyamu Py =10 6ap.

6.3.3. KnanaH o6GpaTHbIil NMPYXUHHbIA, TapenbyaTbiii, MexXdnaHLeBbIl, U3 Hep)KaBelowWwen cTanu, Py = 40 6ap,
Tyakce, = 350 °C

Tun OnucaHme 1 TeXHNYECKME XapaKTepUCTUKN KopoBbiii Homep
,[ly =15Mm, Kys=4,3 M*/u 149B2420
812 [y =20 vm, Kys = 7,8 M3/ 14982421
Ay =25mm, Kys=12,4 /4 14982422
6.3.4. KnanaH o06paTHbI NPYXNHHbINA, Tapenb4aTblii, MexdnaHueBbli, NaTyHHbIN, Py =16 6ap, Tyaxc, = 200 °C
Tun OnucaHmne n TeXHNYECKNe XapaKTepucTuKkn KopoBbiii Homep
)J,y: 32 mm, Kyg =18 M*/u 149B2413
802 ,L'l,y =40 mm, K,s =28 M*/u 149B2414
,Ely =50 mm, K,s=40,1 M*/u 149B2415
6.3.5. KnanaH o6paTHbIN NPY>XNHHBIN, TapenbyaTblii, MeXdnaHueBbli, YyryHHbli, Py =16 6ap, Tyakc = 150 °C
Tun OnuncaHue N TeXHNYeCcKkne XapakTepucTmKm KopoBbiii Homep
[ly =65 MM, Kyg = 72,5 /4 14982416
,l:l,y =80 MM, Kys =111 My 149B2417
802 Lly =100 Mmm, Kys =182 M3/ 149B2418
[ly =125 mm, Kys =302 M*/y 149B2439
Lly =150 Mmm, Kys =370 M*/y 149B2440
Ay =200 mm, Kys =546 M3y 149B2441

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue




6.4. Cunb¢$OoHHbIe KOMIMEHCaTopPbl
6.4.1. CunbdoHHbIli KomneHcaTop Danfoss N3 HeprkaBelowel cTanu, ¢ BHYTPEHHEN rMIb301, ¢ naTpybkamu nop
npuBapky, Py =16 6ap, Tyaxc, = 300 °C

Tun OnucaHmne n TeXHNYECKME XapaKTepuCTUKn Koposbii Homep
,Ely= 15 MM, 6 =116 Mm 193B4034
,[ly=20 MM, § =+18 Mm 193B4035
,Ely =25mMm, 8 =+20 Mm 193B4036
,Ely =32Mm, & =120 Mm 193B4037
Danfoss Lly =40 mMm, 5 =+18 Mm 193B4038
,[ly =50 MM, § =+32 MM 193B4039
,Ely =65 MM, § = +40 MM 193B4040
,Ely =80 MM, § =+32 Mm 193B4041
,Ely =100 MM, & = 40 Mm 193B4042

6.4.2. Cunb¢poHHbI KomneHcaTop Danfoss n3 Hep<aBelowwel cTanun C BHyTPEeHHEN MIb301 U Hapy»KHbIM 3alUTHbIM
KOXYXOM, € naTpy6kamu nop npusapky, Py =10 6ap, Tyakc. = 300 °C

Tun OnuvcaHme N TeEXHNYECKNEe XapakTepucTukn KopoBbii Homep
,Ely: 15 MM, 6 =16 Mm 193B4000
,Ely: 15 MM, § =+32 Mm 193B4001
,[ly =20 MM, 8 =+20 Mm 193B4002
):ly =20 MM, § = 40 Mm 193B4003
,Ely:25 MM, & =18 Mm 193B4004
Ay=25mm, =132 Mm 193B4005
ﬂy:32 MM, § =18 Mm 193B4006
,Ely =32 MM, § =40 Mm 193B4007
Danfoss Ay =40mm, &=+18Mm 193B4008
Ay =40 mMm, &=+32Mm 193B4009
,D,y:SO MM, & = £24 Mm 193B4010
,Ely:50 MM, § = +40 MM 193B4011
,[ly=65 MM, § = £20 MM 193B4012
,Ely:65 MM, & = 40 MM 193B4013
,Ely:80 MM, § =20 MM 193B4014
,[ly:80 MM, § = +40 Mm 193B4015
):ly: 100 MM, 6 = +24 Mm 193B4016
,Ely: 100 MM, 6 = +40 Mm 193B401
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Ta6nv|ua coyeTaHumn ABYXMNO3NLUVNOHHDBIX MPOXOAHbIX KJlTaNaHOB C 3/IEKTPNYeCKUMIN npnBoAamMmin AnA BO34YyLWHO-OTONMUTENIbHbIX

arperatos n Ten/10BbiX 3aBeC

dneKTpuyeckne NpuBoAbI

PefyKTOopHbI

TexHyyecKme xapakTepucTuKm ana AMZ 112
HanpsaxeHue nutaHua 230 B nep. Toka V
MoTpebnaemasn MOLHOCTb, BT 7,5
[1ByXNO3MLIMOHHBIN (2) NN TPEXMO3ULIMOHHbIN YNPaBAAIOLLMNA CUrHan 2
Bpemsa nonHoro noBopoTa LUTOKa, C 30
MomeHT, Hm 8
90

Yron noBopoTa, rp.

Perynupyroume KnanaHbl

MakcumanbHoO ,EI,OI'IyCTI/IMbIﬁ nepenaj Aas-

6Pg" T, °C; cpena Tun )Zly, MM Xopa wroKa, MM I'IponyCK;aﬂ ;E?:OGHOCT" NeHuit Ha KnanaHe AP, , npeofonesaembiit
P vs! SNEKTPUYECKNM NPUBOAOM, bap
LLlapoBori NOBOPOTHbI MPOXOAHOMN
0130 15 - 17 2
16 o AMZ112 20 - 4 2
BOJa
25 - 68 2
76 Mé‘.
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Tabnuuya coyeTaHWii pPerynumpyloWmnx KnanaHoOB N 3NIeKTPUYECKUX MPUBOAOB ANA MECTHbIX OTOMUTENbHO-OXNafuTeNbHbIX
YCTaHOBOK ($p3HKOINOB)

dneKTpuyeckne NpNBoAbI
TepMOdNIeKTpuYecKme PeAyKTOpHble
TexHNYeCKyie XapaKTepPUCTIKM TWA-Z, ABNM, TWA-A, |AMV (AME) | AMV (AME)
NONO)D | NCP | NONOP | 120NL 140H
HanpskeHvie nuTaHua 24 B nep. Toka N N V N V
HanpskeHvie nuTaHua 230 B nep. Toka N V AMV
MNoTpebnsemas MOLHOCTb, BT 2 1,5 2 1 1(1,3); 72)
[1BYXNO3MLIMOHHBIN (2) NN TPEXMO3ULMOHHbIN YNPABAAIOLLWNA CUrHaN 2 2 AMV AMV
AHanorosbIn ynpasnAaoLmiA CUrHan \ AME AME
3awmTHaA GyHKLWA
oTeHUMoMeTp Kak AONONHUTENbHAA NPUHAANIEXHOCTb K npuBoaam Tuna AMV
BNoK KOHLIEBbIX BbIKJOUaTESb KaK JOMOMHUTENbHAsA NPUHAANIEXHOCTb K NpriBogam Tuna AMV
Bpems nepemelleHme WToKa Ha T MM, (/MM (NOJHOE NepeMeLLEHNE LITOKA, MAH. U C) (3 MrH.) (300 (3 MUH.) 12 12
Ycunue, H 920 920 90 130 200
Xog WwToKa, Mm 2,8 3,5 2,8 5 5,5
Perynupytowue KnanaHbl
6Py, T,°C; cpena Tun ny' i Xop WTOKa, MponyckHas cn§c06- MakcmanbHo ,qonycmmvbm nepenag AaBneHni Ha KnanaHe
ap MM HOCTb Ky, M/ AP\, NpeofoneBaemblit SNeKTPUYECKM NPUBOAOM, 6ap
Kom6urHupoBaHHble cefiefibHble NPOXOAHble
10 55—275 (165)% 4 4 4
1032—120; 15 2,25 90—450 (270)¥ 4 4 4
16 Bopa 1 30%-Hbll AB-QM 20 180—900 (540)4) 4 4 4
[pacTBop rnkona 25 45 340—1700 (1020)%) 4 4 4
32 ' 640—3200 (1920)¥ 4 4 4
CeplenbHble NPOXOAHbIe
10 0,04—0,56 0,6
10 2—120; RAN 15 0,04—0,73 0,6
BOAa 20 0,1—1,04 0,6
25 0,1—1,04 0,6
2—120; 15 0,3—0,9 0,6
10 Bofa RA-C 20 08—26 06
2—120; 15 0,25;04; 0,63 2,5 25
16 BoAa unn 50%-Hblii VZL2 2,8 1,0;1,6 2 2
pacTBop rnKons 20 2,5:3,5 1 1
CepienbHble TPEXXOA0Bble
15 0,25;0,4;0,63 2,5 2,5
28 1,0;1,6 2 2
2—120, VZL3 20 2,535 1 1
16 BoAa unn 50%-Hbin VZLA 65 2 63 a5 3
|pacTBop rnKons b
80 100 3 2
100 30 145 1,5

Z NO — HopmaneHo omkpbimbil, NC — HOpMasibHO 3aKpbimbl.

Mepsas yugpa 6e3 ckobok — nompebasemas MouHocme 019 AMV Ha 24 B, smopas yugpa 6e3 ckob6ok — 019 AMV Ha 230 B;
8 cKobkax — nompebgemas MowHocme npusoda AME.
) B cko6Kax — memnepamypa 014 pacmaopa 2/1uKoA.

B ckob6kax — MakcumaneHell pacxod npu ycmaHoske Ha AB-QM mepmosiekmpudeckux npugooos.

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 77



Tabnuua ana BbiGopa couyeTaHWii Perynupyolmx KinanaHoB U TEPMOCTaTUYeCKUX NMPUBOAOB MPAMOro JeiCTBUA ANA MECTHbIX
OTONUTENbHO-OX/IaUTENbHBIX YCTAaHOBOK (Pp3HKOMNOB)

TepmocTaTnyeckne snemeHTbl
TexHnuyeckre xapakTepucTnKkmn FEV-Z FEV-IF FEV-FF FEK-IF FEK-FF FED-IF FED-FF
CO BCTPOEHHBIM TeMMEPaTyPHBIM aT4NKOM V v vV vV
C AVCTaHLMOHHbBIM TeMMePaTypPHbIM AaTUNKOM V v v
[inAa Bo3gyxooxnagutens v vV
[lna Bo3pyxoHarpesatens v v v
[1nA BO3[yxOOXIaAnTeNa 1 BO3AYXOHarpeBaTens YeTblpexTpyOHbIX cucTeM V v
[lnana3oH TemnepatypHo HacTponku 17—27 °C V v V v v v v
[InvHa KanunnapHow TpyoKw, M 8 5 2+2 5 2+2 4+11 2+2+2
Perynupytowne KnanaHbi
6Py, T,°C; cpena n | 4, M Xop MponyckHasa cnoco6- MakcrmanbHo ,qorlycwlMt:lVl nepenag AaBneHWN Ha KnanaHe AP, ,
ap LUTOKa, MM HocTb K, M>/y4 npeoyoneBaemblil TEPMOCTaTUHECKIM 3SIEMEHTOM
CepienbHble NPOXOAHble
10 0,04—0,56 06? 0,62 0,62 062
10 2—120; rand |15 0,04—0,73 0,62 062 062 062
Boga 20 01—1,04 06? 06% 062 062
25 0,1—1,04 0,62 062 0,62 062
0 2—120; RACS) |15 03—09 0,6% 0,62 0,62 0,6%
Boga 20 08—26 062 06? 062 06?
10 30—120" 43
16 10—120; | e oval15 225 50—200‘1)) 43
Bofa 20 100—400 43)
25 340—1700" 43

Z[(uanason pacxoda mennoHocumens, Ka/uy.
N PexomeHdyembili uanasoH AP, om 0,1 0o 0,3 6ap.

MuHumaneHelti nepenad dasneruli Ha knanaxe AB-QM AP, , = 0,16 6ap.
A 8030yxoHazpesamenedi.

[ina eo30yxooxnadumened.
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MpunoxeHune 4. Homorpamma gnsa Bbibopa perynmpyrowmx KnanaHos

Pacxop
BOAbI,
GT‘X)’M?’/H
100 T
60
D W] 0\60 o
s LAY L~ ]
40 I aP%d 1
30 AR A % A
/// d N / L~ e L1
A - A LA
2V LA /
// /// /(‘)0 // LA //// / //
1 L0 AT L~
A e ey eP o=
10 AL 1 A ~
’\c’
P01
12
\|
6 | A LA P P
4 // // N 1 /
|
5 / P gy P L9 /j/// A
i 7 P
) -~ A s f X // d |
A LA > 4
s :/ / e 2P o / ]
A //5 / r \‘b‘/ LT ]
1 A e g
AP
A
0,5 L o3
A /Jl
0,4 P N
0,3 = Eal
r e
- pad // L N2
0,2
// //// / ///
1 - e pd
0,1
A
0,06 —
0,04 ~
0,03
0,02
0,01
0,01 0,05 0,1 0,5 1 5 Mepenap pnaBnennin AP, , 6ap

Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue
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MpunoxeHue 5. MgpaBnnuyeckme xapakTepucTKM 3J1IeMeHTOB TPY6ONpoOBOAHbBIX CUCTEM

1. XapaKTepncTnkuy rugpaBnmyeckoro COonpoTuBaeHns
1.1. Tpy6onpoBoabl U3 CTaNbHbIX BOAOra3onpoBoAHbIX (06bIKHOBEHHbIX) TPY6

ﬂy, MM 15 20 25 32 40 50
(S-10%) = 1w
A1 7, 1, 4 ,2 ;|
Na/(kr/4)2 33 5 9 0,48 0,25 0,065
(5-10%71,
Ma/(kr/a)2 10,42 313 117 0,38 0,165 0,085
1.2. Tpy60onpoBoAbl U3 CTaNbHbIX 3/IeKTPOCBAPHbIX TPY6
dyx 8, mm 76x2,8 89x2,8 108x2,8 133x3,2 159x3,5
(S10%) = 14 Ma/(kr/u)? 0,0131 0,0052 0,0017 0,0006 0,0002
(S1 04)<: 1 Ma/(kr/4)2 0,0240 0,0123 0,0057 0,0024 0,0011
1.2.3. Tpy6onpoBoabl U3 MeHbIX TPY6
dyx 8, Mm 10x1 12x1 14x1 15x1 16x1 18x1
(S0 = 10
7 172 7 4 22
MNa/(kr/4)? > 86 > 3
(510%z=1,
Ma/(kr/4)2 160 63 32 22 16 10
1.2.4. Tpy6onpoBo/bl U3 NNACTUKOBbIX U MeTaNoMNNacTUKOBbIX TPY6
dyx 8, Mm 12x2 13x2 14x2 15x2,5 16x2 17x2 18x2 20x2
S10% 1
47 24 17 7 4 2
Ma/(kr/4)2 695 0 3 0 96 3 9 8
(510%z=1,
= 1 4 22 1 1
Na/(kr/4)2 60 9 63 63 30 6 3

2. KoapdumureHTbl MeCTHbIX CONPOTUBIIEHUT

2.1. YcpeaHeHHble 3HaueHua (gna Tpy6 n3 niob6oro matepmana) Ko3spPuUUNEHTOB MECTHbIX CONPOTUBEHUI

HanmeHoBa- Papnatop TpoiHuK
. OTBOA BHe3anHoe
H1e MeCTHOro KOJNOHYaTbIN BHesanHoe
. | mogyrnom Otctyn | O6xop | pacwupe-
conpoTuBrie- | WV CTanbHON 00° Ha Ha Ha Ha — cyXeHune
GE HatClBHBIY npoxoa | OTBeTBNeHMe | pasgeneHve | cavsHue
C 2 1,5 1 1,5 1,5 3 0,5 2 1 0,5
MpunoxeHue 6. iInanasoHbl pacxofa SHeproHocuTens B Tpy6onpoBoaHoi ceTun
YcnoBHbIN NPOXog,
Tpybonposoaa 15 20 25 32 40 50 65 80 100 125 150 200
Ay mm
[nana3oH pacxoga
Tenno- nnn 0,19- 0,34- 0,53- 0,87- 1,35- 2,12- 3,58- 542- 8,48- 13,24- 19,07- 33,91-
xonopoHocutena G, 0,76 1,36 2,12 3,48 542 8,48 14,32 21,70 33,92 52,98 76,30 135,64
My

1) MuHUManeHoe 3HayeHue pacxo0d — npu cCKopocmu 3Hep2oHocumens 8 mpy6onposode v = 0,3 M/c, MakcumaneHoe — npu v = 1,2 M/c.

MpunoxeHue 7. MpepenbHblii pacxo SHEeProHocuTeNs B NaTpy6Kax perynmpyowmx KianaHos

YCnoBHbIit MPOXOA naTpyGka 15 20 25 32 40 50 65 80 100
perynvpytolero knanaHa [l , My
MpepenbHbIN pacxoaa Tenno- unm 2,23 3,96 6,18 10,13 15,82 24,73 41,79 63,30 98,91
xonogoHocuTens G, My ! 318 5,65 8,383 14,47 22,61 35,33 59,70 90,43 141,30

1) B yucnumerne — npu cKopocmu 3Hep2oHOCUMESIS 8 NAMpy6Ke KnanaHa v = 3,5 m/c, 8 3HameHamesne — npu v =5 m/c.
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MpunoxeHue 8. Dusnueckne BeNNYNHbDI

1. Tabnuua 3aBucumocten K, AP, G

AP G m3/u Kr/u
G 3 G -3 .3
Ky =—,M°/u Ky =— 107, m°/u
V=T Y Jap
2 2
6ap AP= (i),6ap AP:(i) 106, 6ap
KV KV
G =K, VAP, M3/y G=1000-K, VAP, kr/u
G 3 G 3
Ky=316——,m3/u K,=0316 - ——,m3/u
v VP v VAP
2 2
Ma ap=(5)"105,na AP:O,1-(G—),I'Ia
'V KV
G=3,16-103-K, VAP , M3y G=3,16-K, VAP, kr/u
G 3 G 2 .3
Ky=10-—,Mm>/u Ky =— 1074, M>/y
v Vap RO
2 2
KMa AP:100»(S—) ,KMa ap=(G)" 104, kna
Vv \
G=0,1-K, VAP, mM3/u G=100-K, VAP, kr/u
2. Ta6bnuua nepeBofa eAuHUL, AaBneHUA (Nepenaga AaBneHuUn)
MponssopHasn
WcxopHan QPLEIE 6ap Ma KMa rMa Ma mbap
eanHnua
16ap 1 10° 102 103 107 103
1 Na (nackanb) 10> 1 103 102 100 102
1 kMa (knnonackasnb) 1072 103 1 10 1073 10
1 rMa (rekTonackanb) 1073 102 107 1 104 1
1MrMa (Meranackab) 10 106 103 10% 1 10%
1 m6ap (Munnnpad) 103 102 107 1 104 1
Tenno- n xonofocCcHabXeHNe OTONMUTENbHO-BEHTUNALNOHHBIX YCTAaHOBOK. NMocobue 81
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ENGINEERING

TOMORROW

LieHTpanbHbili opuc « 000 «laHpocc»

Poccusa, 143581 MockoBcKas 0611., ICTpUHCKMIA p-H,
c./noc. Masno-Cnobopackoe, A. Jlewkoso, 217.
TenedoH: (495) 792-57-57. Qakc: (495) 792-57-59.
E-mail: he@danfoss.ru

PernoHanbHbie npeacrtaBuTeNIbCTBa

Bnagnsoctok Ten. (423) 265-00-67
Bonrorpapg, Ten. (8442) 99-80-31
BopoHex Ten. (473) 296-95-85
ExaTepuHGypr Ten. (343) 379-44-53
NpKyTCck Ten. (3952) 97-29-62
KasaHb Ten. (843) 279-32-44
KpacHopgap Ten. (861) 275-27-39
KpacHoapck Ten. (3912) 78-85-05
HwxHW1n Hosropopg Ten. (831) 278-61-86
HoBocnbunpck Ten. (383) 335-71-55
OmMcK Ten. (3812) 35-60-62
Mepmb

PocTtoB-Ha-[loHy
Camapa
CaHkT-lNeTepbypr

Ten. (863) 204-03-57
Ten. (846) 270-62-40

(
(
(
(
(
(
(
(
(
(
Ten. (342) 257-17-92
(
(
Ten. (812) 320-20-99
(
(
(
(
(
(

CapatoB Ten. (987) 800-73-62
TiomeHb Ten. (3452) 49-44-67
Yda Ten. (347) 241-51-88
XabapoBck Ten. (4212) 41-31-15
YensabuHck Ten. (351) 211-30-14
fipocnasnb Ten. (4852) 67-96-56

www.heating.danfoss.ru
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cneunduKayuii. Bce Toprosbie Mapku B 3TOM MaTepuasne ABAAIOTCA COBCTBEHHOCTbIO COOTBETCTBYIOWMX KOMMaHUi. «[laHpocc», norotun «Danfoss» ABNAIOTCA TOProBbIMM MapKamu KOMMaH1u
000 «[laHdpocc». Bce npaBa 3aluLLeHbl.
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